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ABSTRACT
Over the past six years, practitioners in the field of technology education within the
State of Tennessee have been mandated with nearly constant curricular change with the
latest being the implementation of a revised set of content standards for technology
education, a major change in programs within the curriculum framework, and most
recently a new name for the state-wide program. These programmatic changes, other than
the name change, although they addressed the majority of the national content standards
for technological literacy, were not correlated with either the programs or grade level
content explicit in the national standards developed and published by the International
Technology Education Association (the international governing board of technology
education teachers). At the time of this study, no studies had been conducted in the field
of technology education to analyze the perceptions of technology education practitioners
in regards to their willingness to endorse a set of national standards for technological
literacy. Nor had there be any studies conducted to determine if technology education
teachers perceived: (a) the published national standards to be representative of their
programs; (b) a need or desire for content specific training in order to implement any of
the national standards; or (c) their students as possessing the ability to acquire the content
explicit in the national standards.
The primary purpose of the study was to determine the level of endorsement of
national content standards by technology education teachers in Tennessee. Secondarily it
was to determine the level of perceived need for in-service training to facilitate adoption of
the standards and integrating them into the existing curriculum.
v

This study used a descriptive design in which self-reported perceptional and
demographic data were obtained from technology education teachers in Tennessee. Due to
relatively small size of the population and historically low response rate from practitioners
in the field, a census study was conducted. A mailed questionnaire was used for
expediency and reduced cost in conducting the census survey. The questionnaire used in
this research was an original survey instrument developed by the researcher after a review
of the literature failed to reveal any instrument that could be used to collect the requisite
perceptional data.
In addition to investigating the level of acceptance of national standards and
perceived need for training, the study also investigated the perceptions of technology
teachers as to (a) the fit of the content standards for technology education contained in
Standards for Technological Literacy: Content for the Study of Technology (International
Technology Education Association, 2000) within the existing curriculum, and (b) student
ability to acquire the content explicit in the standards. Frequencies, percentages, crosstabulations and correlational analyses were performed on the data.
Results of the study showed that in contrast to the historic lack of general
acceptance of technology education by industrial arts teachers, and low percentage of
membership in either the state or international governing organizations (both cited in the
literature as reasons why teachers don’t endorse change), the majority of technology
education teachers in Tennessee endorsed all of the national content standards presented
in Standards for Technological Literacy: Content for the Study of Technology developed
by the Technology for All Americans Project of the International Technology Education
vi

Association (International Technology Education Association, 2000). The study also
revealed that the majority of technology education teachers in Tennessee perceive a need
for in-service training on all of the standards presented in the national standards. The
greatest level of need was expressed for training in the areas of medical and agricultural
engineering technologies.
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CHAPTER I
INTRODUCTION
Historically, practitioners in the field of industrial arts/technology education have
shown resistance toward acceptance of programmatic change (Ashley, 1937; Bjorkquist,
1986; Copeland, 1982; Foster, 1994, 1995; Hornbake, 1947; Lux, 1983; Rogers, 1989,
1992; Rogers & Mahler, 1994; Smallwood, 1989; Swanson, 1984). Ten years after the
proclamation of technology education as the new locus for what had been industrial arts,
research conducted by Rogers and Mahler to assess the acceptance of technology
education by industrial arts teachers found that the majority of teachers in the field failed
to accept, let alone endorse, technology education.
Beginning in 1996 and continuing through 1998, in anticipation of the publication
of a set of national standards for technological literacy by the International Technology
Education Association’s (ITEA) Technology for All Americans Project (TfAAP1), the
Division of Vocational - Technical Education of the Tennessee State Board of Education
convened a board of technology education professionals to revise the Technology
Education Standards contained in the Technology Education Curriculum Framework
section of the State of Tennessee Board of Education Curriculum Frameworks. Revisions
to the Technology Education Standards were based on the technological literacy
standards content found in a variety of documents: (a) Drafts 1, 2, and 3 of Standards for
Technological Literacy (TfAAP, 1997a, 1997b, 1998); (b) Project 2061 – American

1

Acronym used by the International Technology Education Association to identify
the Technology for All Americans Project containing both upper and lower case letters.
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Association for the Advancement of Science (AAAS), Science for All Americans (Project
2061, 1989); (c) AAAS’s Benchmarks for Science Literacy (Project 2061, 1994); and (d)
the National Academy of Sciences (NAS), National Science Education Standards (NAS,
1996)(T. D’Apolito, personal communication, July 25, 2000).
The Tennessee Board of Education (TBE) introduced a number of revisions to the
Technology Education Curriculum Framework and Technology Education Standards in
yearly increments beginning with the introduction of five transition programs for the 19961997 school year (TBE, 1996). The transition programs were based on preliminary
documents presented at the annual conference of the ITEA. The following year new
content was added to each of the five programs for incorporation during the 1997-1998
school year (TBE, 1997). These changes were based on preliminary content standards for
technoloy education developed by the Technology for All Americans Project (TfAAP,
1997a). In 1998, new and revised student outcomes were introduced for incorporation
during the 1998-1999 school year (TBE, 1998). The changes in student outcomes were
based on changes incorporated in the second revision of preliminary content standards
developed by the Technology for All Americans Project (TfAAP, 1997b). During the fall
of 1999, the 2000-2001 school year edition of the Technology Education Curriculum
Framework was developed from the final draft of the preliminary Standards for
Technological Literacy (TfAAP, 1998).
In April 2000, the ITEA published Standards for Technological Literacy: Content
for the Study of Technology (ITEA, 2000) developed by its Technology for All Americans
Project. Funding for the project was jointly provided through grants from the National
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Science Foundation (NSF) and the National Aeronautics and Space Administration
(NASA). The primary intent in developing these standards was to provide state
departments of education and technology education teachers with a nationally recognized
set of standards for technological literacy upon which to build their technology education
programs, as they specified “what the content of technology education should be in grades
K-12” (ITEA, 2000, p. vii). However, although both the Technology Education Standards
(TBE, 1999a) and Technology Education Curriculum Framework (TBE, 1999b) are
based on the Technology for All Americans Project’s preliminary drafts and standards
documents from the NAS and AAAS, there are significant differences between the
programs specified in the Technology Education Curriculum Framework and those
proposed in the preliminary drafts of Content Standards for Technological Literacy
(TfAAP, 1997a, 1997b, 1998) or recommended in the published Standards for
Technological Literacy (ITEA, 2000).
The current Technology Education Curriculum Framework (TBE, 1999b) outlines
four inclusive technology education programs designed to replace seven that existed in
prior years as shown in Figure 1. A cursory examination of the programs offered under the
Technology Education Curriculum Framework would lead one to believe that the content
specified in the Standards for Technological Literacy (ITEA, 2000) is adequately
covered. However, unlike the Standards for Technological Literacy which specifies
different student outcomes for grades K-2, 3-5, 6-8, and 9-12 for each of the 20
standards, the Technology Education Curriculum Framework specifies four separate
programs (see Figure 1): (a) Foundations of Technology to be taught in the middle grades
3

Previous Curriculum Framework
Status
New Curriculum Framework Grade Levels
Introduction to Technology Modular
Revised Foundations of Technology
5-8
Introduction to Technology
Revised
*Exploring Technology
Revised Innovations and Inventions
9
Diversified Technology
Revised
**Communications and Media
Merged
Diversified Technology I
10-12
Technology
**Materials and Process Technology
Merged
Diversified Technology II
11-12
**Power, Energy, & Transportation
Merged
Technology
*
Exploring Technology: the knowledge and skills in this course have been applied to Diversified
Technology since the inception of our National Standards in Technology Education.
** The knowledge and skills taught in these courses are all found in Diversified I and II. This course
can either be taught in a modular concept or in a regular Technology laboratory. The term
diversified technology is a delivery system that is addressing all the exploratory standards

Figure 1. Tennessee Technology Education Cluster Courses

5-8; (b) Innovations and Inventions grade 9; (c) Diversified Technology I grades 10-12;
and (d) Diversified Technology II grades 11-12. Also unlike the Standards for
Technological Literacy, in which the suggested breadth of content is covered at all grade
levels and the depth is increased at successive levels, each of the four programs in
Tennessee’s Technology Education Curriculum Framework are grade-level specific, each
contains nine standards specific to its program, and the breadth and depth of the content is
limited to that which can be covered in a single semester.
As previously mentioned, under Tennessee’s Technology Education Curriculum
Framework (TBE, 1999b), three of the programs in are designed for delivery in the
secondary grades, only one is designed for delivery in the middle grades, and there is a
distinct lack of coverage in the primary grades. Additionally, in order to cover the breadth
of content specified in Tennessee’s Technology Education Standards (TBE, 1999a),
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students enrolled in the technology education programs specified in Tennessee’s
Technology Education Curriculum Framework would need to participate in at least three
of the four programs. Even then, a number of the content standards listed in the Standards
for Technological Literacy would not be addressed.
Unlike most developed countries in the world, technology education (like its
predecessor industrial arts) is an optional curriculum throughout the majority of the
United States (Maryland and New York are currently the only two states in which
technology education is a required school subject). Technology as a subject has largely
been ignored in schools throughout Tennessee and the rest of the United States because
(a) it is not tied to graduation requirements; (b) there is no requirement for it to be
addressed in the primary grades; (c) it is absent altogether in the college preparatory
curriculum; and (d) it does not constitute part of the content in science courses at any level
(AAAS, 1994; ITEA, 2000).
Autonomy of school administrators at both the building and system levels provides
them authority and influence in optional programs and curricula; therefore, changes in
educational programs require their approval and support. As pointed out by Dugger,
French, Jones, and Starkweather (1985), the major problem facing the field of technology
education is the lack of administrative approval and support. Boser (1989) found one of
the factors significantly influencing the implementation of curricular change to be the
principal’s attitude toward technology education. Betts, Yuill, and Bray (1989) found that
“the problem appears to be that those who make decisions affecting our program do not
have a positive image of our program” (p. 27). Examples of how administrative influence
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can affect optional programs can be found in studies of vocational education and
technology education programs (for specific examples see: Daiber, 1992; Oaks, 1991;
Parmley, 1982). Administrators who did not want the optional programs cited a lack of
student interest, inadequate facilities, inadequate funding, or the absence of a need for the
educational programs as reasons for not implementing them. Such is the case in
Tennessee, where technology education programs have been rejected or eliminated
through autonomous, site-based, administrative decisions (T. D’Apolito, personal
communication, July 25, 2000).
Similarly, under administrative authority and influence, many of the former
industrial arts unit shop programs that were housed in Tennessee’s Area Vocational
Centers and vocational wings of the high schools became more vocational than academic
(e.g., electronics, metal fabrication, sketching and drafting, and woods). Consequently,
many of these programs have become “thematic units” (e.g., computer repair, computer
technician/local area network certification preparation, computer aided drafting and
design, and building trades) being taught by technology education teachers in vocational
wings and vocational centers (T. D’Apolito, personal communication, July 25, 2000). As a
result, technology education teachers in these settings might perceive the Standards for
Technological Literacy (ITEA, 2000) as not being applicable to their programs.
In other cases, administrators and many teachers confuse technology education
with educational technology, associate technological literacy with computer literacy, or
believe that math-science-technology (MST) integration is all the technology education
that students need. Because of their misconceptions, they do not believe there is a need for
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a specific subject to teach technological literacy (DeVore, 1998; Johnson & Bartleson,
1999; Loveland, 1998; Norris, 2002; Snyder, 1997).
Implementing an innovation such as the Standards for Technological Literacy
(ITEA, 2000) requires adapting new philosophy, curriculum frameworks, and instructional
practices. It is generally accepted that in order to effectively implement innovations such
as curriculum frameworks that are congruent with the new national standards documents,
teachers will be required to unlearn much of what they believe, know, and know how to
do (Ball, 1988). A significant body of research has shown that the effectiveness of an
innovation’s implementation is largely contingent upon a quality in-service professional
development program that provides practitioners the opportunity to gain the requisite
knowledge and skills that they perceive as being potentially useful in expanding their
teaching capabilities and assist students in acquiring the content necessary for subject
mastery (Boser, 1991; Cordeiro, 1986; Fullan & Steiglebaur, 1991; Guskey, 1986; Miles
& Louis, 1990; Wilkinson, 1990). The body of literature relates that the most successful
in-service professional development programs are those that:
1.

Involve practitioners in the process of planning professional development
activities through a comprehensive needs assessment (Hall & Hord, 1987;
Hope, 1995; Norris, 1993; Rutherford, Hall, & George,1982; Todd, 1993;
Waters & Haskell, 1989) as this approach relies heavily on the perceptions of
practitioners and does not weight those responses with the training needs
perceived by those not affected by the training; thereby gaining practitioners’
endorsement of (or “buy-in” to) the innovation (Korinek, Schmid, &
McAdams, 1985); because without practitioner “buy-in” the change will
almost inevitably fail (Woodward & Mathinos, 1987).

2.

Recognize that change is both an individual and organizational process and
therefore address practitioner-specific needs that focus principally on the dayto-day activities in the classroom (McLaughlin, 1990; Weatherley & Lipsky,
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1977; Wise, 1991) yet take into account the context of the organizational
setting (Clark, Lotto, & Astuto, 1984; Firestone & Corbett, 1987; Fullan,
1985; Huberman & Miles, 1984; Sarason, 1990) because the implementation
of an innovation that works in one situation will not necessarily work in
another.
3.

Recognize that change is a process, not an event (Berlin & Jensen, 1989;
Fullan, 1982; Fullan & Steiglebaur, 1991; Hall & Hord, 1987; LoucksHorsley, Harding, Arbuckle, Murray, Dubea, & Williams, 1987; Valencia &
Killion, 1988) and should be approached in a gradual and incremental fashion,
not expecting too much at one time (Doyle & Ponder, 1977; Fullan, 1985;
Mann, 1978; Sparks, 1983) because the greater the amount of change, the
greater the level of concern or anxiety experienced by those required to
implement the change.

4.

Have substantive long-term goals based on a panoramic view of what is
possible while at the same time focusing on a strategic plan that includes
specific incremental goals projecting three to five years into the future,
gradually expanding on what is successful in that context and offering ongoing support to those engaged in the change (Fullan, 1992; Louis & Miles,
1990).

5.

Recognize that changes in teaching practices and methods are made by
individual educators, not institutions or organizations (Berlin & Jensen, 1989;
Valencia & Killion, 1988).
Statement of the Problem

Incorporation of the curricular changes required to enable the teaching of the
content specified in the Standards for Technological Literacy (ITEA, 2000) requires the
adoption and acceptance of programmatic change by practitioners. The body of literature
associated with national content standards in the United States was void of evidence as to
investigations at either state or national level to collect and analyze perceptional data from
practitioners in order to ascertain their level of acceptance of such programmatic change.
More specifically, there was no evidence that any studies had been conducted to determine
whether or not technology education teachers (a) endorse the content standards contained
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in the Standards for Technological Literacy; (b) believe the content standards contained in
the Standards for Technological Literacy to be inclusive of their programs; (c) desire inservice training to prepare them to implement the content standards contained in the
Standards for Technological Literacy; or (d) believe their students are capable of
acquiring the content specified in the content standards contained in the Standards for
Technological Literacy.
Statement of Purpose
The primary purpose of this study was to ascertain the level of acceptance of
programmatic change by technology education teachers in the State of Tennessee, as
shown by their adoption of the content standards contained in the Standards for
Technological Literacy (ITEA, 2000). In addition, this study was to determine (a) if nonendorsement of any of the content standards contained in the Standards for Technological
Literacy was attributable to either demographic factors or practitioners’ perceptions in
regards to fit of the content standard within the existing curriculum framework, need for
in-service training prior to implementation, or ability of students to acquire the content
specified in the standards; (b) which content standards technology education practitioners
in Tennessee perceived there being a need for content-specific in-service training prior to
their incorporation into the curriculum; and (c) if differences in perception as to the need
for in-service training were based on either demographic factors or practitioners’
perceptions in regards to fit of the content standards within the existing curriculum
framework, or ability of students to acquire the content specified in the standards.
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Research Questions
The following research questions were developed to guide this study. A brief
explanation for each of the research questions and the statistical treatment used to analyze
the perceptual data collected is presented in Chapter III.
1.

To what extent do technology education teachers in Tennessee endorse the
content standards presented in the Standards for Technological Literacy
(ITEA, 2000)?

2.

What are technology education teachers’ perceptions as to how well the
content standards presented in the Standards for Technological Literacy fit
within the existing curriculum under the Technology Education Curriculum
Framework (TBE, 1999b)?

3.

What is the perceived level of need for in-service training to facilitate
incorporation of the content standards presented in the Standards for
Technological Literacy into the curriculum as reported by technology
education teachers in Tennessee?

4.

What is the perception of technology education teachers in Tennessee as to
the level of student ability in acquiring the content specified in the content
standards presented in the Standards for Technological Literacy

5.

Are differences in the perceptions of practitioners toward endorsement of
specific content standards presented in the Standards for Technological
Literacy based on demographic factors (i.e., the type of technology education
program (e.g., middle school or high school program), the demographics of
the student population being served (e.g., rural, suburban, or urban), the type
of pre-service teacher education program attended (e.g., industrial arts general
shop, modular technology laboratory, math or science), the type of teaching
experience (e.g., industrial arts, technology education, other discipline, or
combination), practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional teacher organization)?

6.

Are differences in the perceptions of practitioners as to the fit of the content
standards presented in the Standards for Technological Literacy within the
curriculum under the Technology Education Curriculum Framework based on
demographic factors (i.e., the type of technology education program (e.g.,
middle school or high school program), the demographics of the student
population being served (e.g., rural, suburban, or urban), the type of pre10

service teacher education program attended (e.g., industrial arts general shop,
modular technology laboratory, math or science), the type of teaching
experience (e.g., industrial arts, technology education, other discipline, or
combination), practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional teacher organization)?
7.

Are differences in the perceptions of practitioners about the need for inservice training to facilitate incorporation of the content standards presented
in the Standards for Technological Literacy into the curriculum based on
demographic factors (i.e., the type of technology education program (e.g.,
middle school or high school program), the demographics of the student
population being served (e.g., rural, suburban, or urban), the type of preservice teacher education program attended (e.g., industrial arts general shop,
modular technology laboratory, math or science), the type of teaching
experience (e.g., industrial arts, technology education, other discipline, or
combination), practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional teacher organization)?

8.

Are differences in the perceptions of practitioners about student ability to
acquire the content specified in the content standards presented in the
Standards for Technological Literacy based on demographic factors (i.e., the
type of technology education program (e.g., middle school or high school
program), the demographics of the student population being served (e.g.,
rural, suburban, or urban), the type of pre-service teacher education program
attended (e.g., industrial arts general shop, modular technology laboratory,
math or science), the type of teaching experience (e.g., industrial arts,
technology education, other discipline, or combination), practitioners’ gender,
practitioners’ level of education, or affiliation with discipline-related
professional organization)?

9.

Do relationships exist between practitioners’ endorsement of content
standards, practitioners’ perceptions as to the fit of the content standard
presented in the Standards for Technological Literacy within the Technology
Education Curriculum Framework, practitioners’ perceived need for inservice training to facilitate incorporation of the content standards presented
in the Standards for Technological Literacy into the existing curriculum; and
practitioners’ perception of student ability to acquire the content specified in
the content standards presented in the Standards for Technological Literacy?
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Rationale for the Study
This study was undertaken because of the lack of sufficient information regarding
technology education teachers’ (practitioners’) perception of acceptance of the innovation
of content standards presented in the Standards for Technological Literacy (ITEA, 2000)
and the possible impact their perceptions would have on standards implementation. More
specifically, this study focused on the practitioners’ level of acceptance of the innovation,
the diffusion of the innovation throughout the field, and the perceived need for change
agents to develop relevant in-service training to assist practitioners in implementing the
innovation.
Numerous studies conducted on acceptance of innovations have concluded that
after a decision has been made to implement an innovation, for the highest level of
acceptance of the innovation by practitioners to be realized, the concerns of the
practitioners must be determined and addressed prior to implementation (Fullan, 1993;
Fullan & Steiglebaur, 1991; Hall, 1979; Hord, Rutherford, Huling-Austin, & Hall, 1987;
Lang & Hayes, 1981; Linnell, 1992; Rogers, 1971, 1983, 1995; Rogers, 1989, 1992;
Rogers & Mahler, 1994; Rutherford, Hall, & Huling, 1983; Shotsberger & Crawford,
1999; Smallwood, 1989). These studies all focused on the stages of concern in the
Concerns-Based Adoption Model (CBAM)(Hall, 1979); however, once a level of concern
had been identified, these studies did not attempt to determine the specific causes of the
level of concern identified. Therefore, this study gathered perceptual information from
practitioners in the field of technology education to gain insight as to the perceived needs
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and concerns of those practitioners regarding the endorsement and implementation of the
Standards for Technological Literacy (ITEA, 2000).
Limitations of the Study
Limitations are factors that may affect the extent to which extraneous variables
have been controlled by the researcher, so that any finding can be attributed solely to the
cause-effect relationship between the independent and dependent variables (internal
validity) (Gall, Borg, & Gall, 1996; Mauch & Birch, 1998; Newman, Benz, Weis, &
McNeil, 1997). The following were all determined by the researcher to be limitations to
this study:
1.

The accuracy of the address listings of technology education teachers,
provided by the Tennessee Department of Education, defined the finite
population.

2.

Sample validity of the mailed survey instrument was dependent on the return
rate from the finite population.

3.

The instrument’s first mailing was conducted six weeks prior to the end of the
spring semester 2001 due to the late arrival of the original address database
from the TBE, thus negating the effectiveness of a follow-up mailing prior to
the end of the school year.

4.

The follow-up mailing of the instrument (fall semester 2001) used an up-dated
mailing list of technology education teachers from TBE which reflected
personnel transfers, new hires, and attrition. This study made no attempt to
determine if difference in perceptions of practitioners were due to the effect of
these changes.

5.

The differential in time between the initial and follow-up mailings (see items 3
and 4 above) may have affected the response rate.

6.

The completeness of demographic information determined instrument
usability.

13

7.

The ability of the researcher designed instrument to accurately depict the
perceptions of technology education teachers.
Delimitations

Delimitations are factors that may affect the extent to which the findings of a
research project can be applied to individuals and settings beyond those that were studied
(external validity) and are within the researcher's control (Gall, Borg, & Gall, 1996;
Mauch & Birch, 1998; Newman, et al., 1997). The following were determined to be the
delimitations of this study:
1.

This study was restricted to practitioners of technology education, currently
teaching in Tennessee, due to the uniqueness of the Technology Education
Standards (TBE, 1999a) and Technology Education Curriculum Framework
(TBE, 1999b).

2.

Private schools were not included in the sample. Although there are a large
number of private middle and high schools in Tennessee, the state department
of education was unable to provide information on which of them offered
technology education in their curricula.
Assumptions

A number of factors that could affect the results of this study were beyond the
control of the researcher. Therefore, the research design and methodology employed in
this study were based on the following assumptions:
1.

The returned questionnaires constituted a representative sample of the total
population.

2.

Practitioners surveyed were familiar with the Standards for Technological
Literacy (ITEA, 2000), and State of Tennessee Technology Education
Standards (TBE, 1999a) and Technology Education Curriculum Framework
(TBE, 1999b).
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Definitions
Although a number of terms used in this dissertation have a wide range of
interpretive meanings in their general usage, their use within the context of this document
is limited to a precise definition. Additionally, many terms (e.g., professional development;
staff development; staff training; and in-service) are often used interchangeably in the
literature even though they have discrete definitions. Therefore, in order to establish
working definitions of words and terms that could be misinterpreted by the reader, their
definitions are presented here so as to standardize their usage in this document.
Terms Associated with Educational Standards
Content Standard
Operationally for the purpose of this study, content standards are statements that
define the expectations for all students in the various subjects–as part of a good
education–written as clear and specific statements as to the essential knowledge, skills,
and habits of mind that students should master and possess as a result of receiving
instruction. They also specify to what level students should know and be able to
demonstrate the desired content of learning during their school experience, as set by local,
state, and national groups.
Curriculum Framework
Operationally, for the purpose of this study, a curriculum framework is a blueprint
that serves as a bridge between the content standards and the classroom. Curriculum
frameworks detail the content of the curriculum and how that content should be organized
and presented, thereby providing guidelines for developing in detail, the classroom level
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materials and lessons for a single subject or a combination of subjects. They are not,
however, a set of lesson plans stating specifically how the material must be presented.
Performance Standards
Performance standards offer a description of the kind of mastery students are
supposed to achieve. They include the level of performance required for students to be
described as advanced, proficient, below basic, or by some other performance level, and
are normally associated with a content standard (Doherty, 2002; Greene, 1998).
Professional Practice Standards
Operationally, for the purpose of this study, professional practice standards are,
first and foremost, a tool designed to help practitioners assess their practice relative to the
expectations of peers, colleagues, and the profession as a whole. They define the elements
of world-class teaching and learning by specifying the requisite subject matter knowledge
and the skills teachers must possess in order to help students acquire the content and meet
the performance standards and therefore are a practical guide for everyday professional
practice. Because professional practice standards apply to all practice areas regardless of
specialization and deal with professional practice expectations related to competence,
independence, integrity, due diligence and stewardship, they also serve as performance
baselines against which professionals may be measured if their practice is called into
question.
Standards
Operationally, for the purpose of this study, standards are descriptive statements
established by key professionals as an acknowledged measure of a comparison for
16

qualitative or quantitative value. They are used as a model to assess the degree to which a
program meets qualitative and quantitative characteristics of excellence.
Terms Associated with Programmatic Change
Change Advocate
Change advocates are persons or groups who want to make changes but lack the
power to sanction them. The recommendations made by these individuals need to gain
support from sponsors in order to have ideas approved (Salisbury & Conner, 1994).
Change Agent/Facilitator
Change agents/facilitators are persons who make the change happen. Success at
this role depends on the person’s ability to deal with potential problems, develop a plan of
action, and execute the change effectively (Salisbury & Conner, 1994).
Change Champion
Change champions are individuals or groups who “act as both a catalyst and a
critic for the development and implementation of innovations” (Schmenner, 1993, p. 469).
Although they are activists for implementation, they are usually not involved in either the
actual development or implementation.
Change Facilitation
Change facilitation is “the informal or formal responsibility to assist the front-line
innovation users” (Hall, 1979, p. 203). It is usually accomplished by change agents.
Change Sponsors
Change sponsors are the individuals or groups who have power to legitimize or
sanction change. Unlike change champions, change sponsors take an active part in the
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process. They decide which changes will happen and help to get the change off the
ground. They also create an environment that enables change to be completed both on
time and on budget (Salisbury & Conner, 1994).
Change Targets
Change targets are the individuals to whom change is addressed and upon whom
the requirement for change is placed. As such, they play a major role in both short- and
long-term change. Their success at incorporating change is directly related to their
understanding of the change they are expected to accommodate and, therefore, related to
the amount of training they have received related to the change (Salisbury & Conner
1994).
Concerns
Concerns, as they apply to innovation acceptance, are the composite
representation of the feelings, motivations, perceptions, preoccupation, thought, and
consideration a person experiences in relation to an innovation. Seven levels of concern
have been identified in the literature. (Fuller, 1969; Hall, George, & Rutherford, 1978,
1979)
Diffusion
Diffusion is “the process by which an innovation is communicated through certain
channels over time among the members of a social system” (Rogers, 1983, p. 10) and “is a
particular type of communication in which the message content that is exchanged is
concerned with a new idea" (Rogers, 1995, p. 17). According to Rogers (1995), mass
media, such as television, radio, newspapers, etc., are considered a more effective way to
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generate awareness of the innovation; whereas, interpersonal communication is considered
more effective in influencing an individual's decision to adopt.
Innovation
An innovation is “an idea, practice, or object that is perceived as new by an
individual or other unit of adoption” (Rogers, 1995, p. 11). The perception of newness is
the key characteristic for two reasons. First, it is the key difference between an innovation
and other forms of organizational change in that introducing something new in an
organization will sometimes require change to accommodate it, however, not all changes
require something new (Rogers and Agarwala-Rogers, 1976, p153). Second, it is the
perception of innovation which is relevant rather than the actual newness of the idea or
program as the innovation need only be perceived as new by the unit of adoption, and may
already be in use elsewhere (Slappendel, 1996; Swan & Newell, 1995).
Innovation Adoption
Innovation adoption is the “process through which an individual (or other
decision-making unit) passes from first knowledge of an innovation, to forming an attitude
toward the innovation, to a decision to adopt or reject, to implementation of the new idea,
and to confirmation of this decision” (Rogers, 1983, p. 20).
Intervention
Intervention is "any action or event that influences the individuals involved or
expected to be involved in the process" (Hall & Hord 2001, p. 105). As used in this
context, an "action" is planned (e.g., a training workshop or seminar), while an "event" is
unplanned (e.g., the image projector needed for a seminar doesn’t work, or a 57" monitor
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was delivered when a 32" monitor was ordered). Thus, interventions can either be positive
or negative. However, not all actions are positive and not all events are negative.
Terms Associated with Industrial Arts/Technology Education
Discovery Lab
Operationally, for the purpose of this study, a discovery lab is an applied physics
laboratory consisting of a formal classroom teaching area and separate laboratory area
with large surface work benches, components, and test equipment with which students
explore the physical world of inventions. This type of laboratory is usually associated with
Tech Prep.
General Shop
A general shop is one that contains a variety of equipment which will permit the
carrying on simultaneously of activities in more or less widely separated fields, such as
sheet-metal, woodwork, and electricity. Furthermore, the activities are not taught as
separate unit courses but are organized into a comprehensive, logical, and coherent subject
forming a well defined course of study (Bedall, 1928).
Industrial Arts
The definition of industrial arts was first expressed by Bonser and Mossman
(1923) as the “study of the changes made by man in the forms of materials to increase
their values, and of the problems of life related to these changes” (p. 5). As originally
intended by Mossman, industrial arts was a program for the primary and middle grades.
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Modular Laboratory
A modular laboratory is a “learning environment that is completely (or nearly
completely) organized such that students rotate among content modules in which all of the
instructional materials and equipment are provided, requiring minimal assistance or
instruction from the teacher" (Brusic & LaPorte, 1999).
Technological Literacy
As defined by the U.S. Department of Education (1996), technological literacy is
“the ability to use, manage, assess, and understand technology through the possession of
understandings of technological evolution and the ability to apply tools, equipment, ideas,
processes, and materials to satisfactory solutions of human needs” (p. 5). Technological
literacy should not to be confused with “computer skills and the ability to use computers
and other technology to improve learning” (p5).
Technology Education
Technology education is “a study of technology, which provides an opportunity for
students to learn about the processes and knowledge related to technology that are needed
to solve problems and extend human capabilities” (Dugger, 1999). This program of study
was designed as a replacement for industrial arts in the middle and high schools and as an
introductory program in the primary grades.
Unit Shop
As described by Bonser (1930), a unit shop in one that contains the tools and
equipment common to hand and machine working of a specific material in which students
concentrate on a single subject area. These shops were part of the industrial arts program
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in larger consolidated schools and offered non-vocational studies in electronics, metals,
woods, drafting, etc.
Terms Associated with Teacher Pre-Service and Continuing Education
In-Service Training
Operationally, for the purpose of this study, in-service training (also inservice), is a
workshop-type training session taking place or continuing while the participant is a fulltime employee, and in which the presenter is the expert who establishes the content and
flow of activities. The activities in this type of training are conducted, based on a clear set
of objectives or learner outcomes.
One-Off Training
Operationally, for the purpose of this study, one-off training is an in-service
learning opportunity which is of limited life (i.e., trendy) due to the volatility of either the
policy or practice. It possesses the attributes of a television program that appears for one
season or less and is off the air.
One-Shot Training
Operationally, for the purpose of this study, ono-shot training is an in-service
learning opportunity that is designed to meet an immediate need of all practitioners. This
type of training is initiated because the content has either been incorporated, or will be
incorporated, in pre-service education.
Professional Development
Professional development is the totality of education received in a structured
setting that enables one to become more competent professionally. Its primary purpose is
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to further develop technical subject-matter competencies in an effort to keep abreast of
and, if possible, ahead of change. It is also offered for practitioners to explore educational
and technological content and processes in varying depths and to extend their personal
competencies. (Smith, 1985).
Staff Development
Staff development comprises all processes that improve the job-related knowledge,
skills, or attitudes. These learning opportunities are applicable to all school employees
(Sparks & Loucks-Horsley, 1989).
Training
Operationally, for the purpose of this study, training encompasses those learning
activities that individuals engage in, or are required by the organization to engage in, in
order to meet the required core competency levels of key roles. This includes recertification and professional licensing not part of the undergraduate teacher education
program or initial teacher licensing.
Terms Associated with Statistical Data Processing
Bias
Bias is the extent to which sample estimates systematically differ from true
population values (parameters) as a result of sampling frame deficiencies or an incorrect
sampling method. The magnitude and direction of any bias, or even its presence, is often
unknown (Prescott-Clarke, Atkins, & Clemens 1993, p. 128).
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Coding
Operationally, for the purpose of this study, coding is the numerical classification
of answers to survey questions in order to allow ease of data processing and analysis. The
two types of coding used in this study are numeric values assigned to ordinal data for
Likert-type scaled responses, and numeric values assigned to the “check all that apply”
type of responses derived from a progressive binary power algorithm.
Summary
Historically, technology education practitioners in the United States have been
reluctant to endorse change. Over the past few years, the technology education
curriculum framework in Tennessee has undergone numerous changes and a major
revision, the latest being issued for the 2000 - 2001 year. This latest edition both revised a
number of the programs and consolidated others. Additionally, In April 2000, the ITEA
officially released Standards for Technological Literacy: Content for the study of
Technology (ITEA, 2000) which outlines programs and provides content standards that
are significantly different than those in the Technology Education Curriculum Framework
(TBE, 1999b).
Implementing these standards requires technology education practitioners to adopt
philosophy, curriculum, and instructional practices different from those that exist under
the current curriculum. The success of implementing this innovation is mainly contingent
upon two factors: practitioners’ willingness to endorse (“buy-into”) the innovation, and a
quality in-service professional development program that provides teachers with the

24

knowledge and skills that they perceive as potentially useful in expanding their teaching
capabilities.
For change advocates to provide such a quality in-service professional
development program, they must be fully conscious of the perceived needs of practitioners
in the field in order to be able to develop content-specific training programs to meet those
needs. This study provided information for change advocates regarding (a) the level of
endorsement for each of the content standards presented in the Standards for
Technological Literacy (ITEA, 2000); (b) the general perceptions of practitioners as to
how well they perceived the content standards presented in the Standards for
Technological Literacy fit within the existing curriculum framework; (c) the perceptions
of practitioners as to their need or desire for content-specific in-service training, and (d)
the perception of practitioners as to the ability of their students to acquire the content
explicit in the Standards for Technological Literacy, thus providing change advocates
with the requisite information for developing and deploying content-specific in-service
training that address the needs and concerns of technology education teachers in
Tennessee.
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CHAPTER II
REVIEW OF LITERATURE
Chapter I introduced the purpose of this study. The purpose was to ascertain the
level of acceptance of programmatic change by technology education teachers in the State
of Tennessee as shown by their adoption of the content standards contained in the
Standards for Technological Literacy (ITEA, 2000). In addition, this study was to
determine: (a) if non-endorsement of any of the content standards contained in the
Standards for Technological Literacy was attributable to either demographic factors or
practitioners’ perceptions in regards to fit of the content standard within the existing
curriculum framework, need for in-service training prior to implementation, or ability of
students to acquire the content specified in the standards; (b) which content standards
technology education practitioners in Tennessee perceived there being a need for contentspecific in-service training prior to their incorporation into the curriculum; and (c) if
differences in perception as to the need for in-service training were based on either
demographic factors or practitioners’ perceptions in regards to fit of the content standards
within the existing curriculum framework, or ability of students to acquire the content
specified in the standards. Chapter I also introduced (a) the historic tendency of education
practitioners to resist innovations; (b) the controversy surrounding national education
standards; and (c) the influences (i.e., perceived loss of program autonomy, concerns
towards innovation adoption, status of in-service training, etc.) identified by researchers as
affecting education practitioners’ willingness to endorse national content standards for
technology education as presented in the Standards for Technological Literacy.
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This chapter presents a review of research and literature that focused on the
historic evidence as to why a set of national education standards governing every subject
that is taught to all American children has been opposed by the educational community,
the issues that have been identified as factors in the reasoning as to why teachers reject
innovation, and the factors considered essential to effective professional development of
teachers. The review of research and literature specifically concentrated on (a) the national
education standards controversy in the United States; (b) organizational change; (c)
innovation acceptance; (d) resistance to programmatic change in technology education;
and (e) in-service professional development
National Education Standards Controversy in the United States
Historic Evidence of National Education Standards
Before discussing the controversy over national educational standards within the
United States, it is important to understand that within the educational system of the
United States there are two major classifications of national education and training
standards: national education standards, and national skill standards. National education
standards are those that are specifically directed to students and teachers in primary and
secondary schools (e.g., content standards for students, performance standards for
students, opportunity to learn standards for students, and professional practice standards
for teachers). National skill standards, on the other hand, are a national framework of
occupational skill standards that benchmark levels of performance that reflect best industry
practices in every industry. This review of literature is focused on the controversy over
national educational standards within the United States and, more specifically, on the
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controversy over educational standards as related to content standards for students (what
students should know and be able to do), performance standards for students (the quantity
and quality of work required to meet the content standards), and professional practice
standards for teachers (the requisite subject matter knowledge and the skills teachers must
possess in order to help students acquire the content and meet the performance standards).
Many educators involved in the current debate over establishing a set of national
education standards cite the 1983 report A Nation at Risk (National Commission on
Excellence in Education, 1983) as the starting point (i.e., Bensen & Bensen, 1993;
Berube, 1996; Greenen, Wu, Mustapha, & Ncube, 1998; Lovedahl, 2001; National
Commission on Teaching and America’s Future, 1996; Schmidt, Beeken, & Jennings,
1992; Shepard, Glaser, & Linn, 1993; Stites, 1999). However, some more accurately state
that neither the emphasis on, nor the debate over, national education standards is new to
American education (Bracey, 1999; Losh, 2000; Ravitch, 1995; Spring, 1986).
Although no national education standards were officially established to dictate
what all children would study and learn in the United States, the compulsory, household
education laws of the Massachusetts Bay Colony, adopted in 1642 and 1647 (Shurtleff,
1853), and the Social Laws of Connecticut adopted in 1650 (Hoadly & Trumbul, 18501890) directed the officials of each town to ascertain, from time to time, if parents and
masters were attending to their educational duties; if all children were being trained in
“learning and labor and other employments profitable to the Commonwealth”; and if
children were being taught “to read and understand the principles of religion and the
capital laws of the country” (Cubberly, 1910; Morgan 1944, 1966). Additionally, the
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Massachusetts law was used by Connecticut (see Hoadly & Trumbul) and other colonies
as the standard from which they patterned their laws.
Education standards have been indirectly imposed since the inception of public
education in the United States by the limited availability of educational materials for
students. Nearly every book of education history in the United States reveals that it was
from a Hornbook that virtually every child in colonial America learned their letters, vowel
sounds, and began to read (Cubberly, 1910); and that the Hornbook, the Primer, the
Psalter, the Testament, and the Bible were the standard texts used to educate the majority
of children in Colonial America (Cubberly; Meriwether, 1907).
In 1690 the New England Primer was introduced and eventually superceded the
Hornbook as the introductory reader in all colonies except those under the control of the
Church of England (Axtell, 1974; Button, 1983; Button & Provenzo, 1989; Butts, 1955;
Butts & Cremin, 1953; Cubberly, 1910; Meriwether, 1907). Although published under
many different names throughout the colonies, the Primer became the primary school text
for teaching both religion and reading until the beginning of the 19th century (Cubberly;
Meriwether). Ravitch (2000) pointed out that “regardless of locale, textbooks were
similar, as competitive publishing houses copied one another’s best-selling books” (p. 21).
Latin mastery (a requirement for university entrance) was gained by most students through
the use of Cheever’s Accidence (n.d.) written by Cheever during his tenure as master of
the Latin Grammar School at New Haven (1641-1650). Cheever’s text was considered a
standard in Latin grammar and was used extensively throughout the New England
colonies, and wherever Latin was taught as America expanded, for more than a hundred
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years (Cubberly; Meriwether). Yet another example of indirectly imposed education
standards were the university entrance requirements. Students wishing to advance to the
university were, in addition to being able to read, required to possess a mastery of Latin
and Greek. A classic example of this standard is the following from the admissions
requirements of Harvard College (Lawes of the colege 1642):
When any Scholler is able to understand Tully, or such like classicall Latine
author extempore, and make and speak true Latine in verse and prose, suo
ut aiunt Marte: and decline perfectly the paradigms of Nounes and verbs in
the Greek tongue: then may hee bee admitted into the College, nor shall
any claime admission before such qualifications (Anonymous, 1643).
Thus, even though no official documents specifically referred to them as standards,
the common use of identical or near-identical materials by all students in public education
rendered them implied or de facto educational standards (Kendall & Marzano, 1994). The
differences in the quality of the education afforded students in different schools were,
therefore, attributable to two major factors: the skills possessed by the instructor, and the
length of time each student spent under the tutelage of an instructor. Today, as in the past,
schools and teachers have de facto standards for content areas set for them by textbook
manufacturers (Kendall & Marzano). Large states like California, New York, and
Texas–because of the volume of textbooks purchased–have a great influence on the
textbook industry and dictate the content of the textbooks published in the United States
(Kendall & Marzano; Stites, 1999). Similarly, the performance standards are set by testing
companies. Therefore, although 49 of the 50 states have educational standards, national
education standards are still indirectly imposed by the limited choice of textbooks and
standardized tests available for use in the classroom.
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Historic Evidence of Debate Over National Education Standards
The emphasis on and debate over national education standards has been on-going
since beginning of the 19th century (Bestor, 1953; Ravitch, 1995; Rickover, 1959a, 1963;
Spring, 1986; Wilson, 1958). This body of literature suggests that it began during the
1830's as a result of the common school movement in Massachusetts. The purpose of the
movement was to establish comprehensive government schools in an effort to standardize
the academic, civic, and moral educational experiences of all children. As explained by
Spring, “What was different about the common school movement was the establishment
and standardization of state systems of education designed to achieve specific public
policies” (p. 70). As a result of public and political focus during the Civil War, the
common school movement all but disappeared.
The movement towards standards once again rose to prominence during the
controversy over “quality of education” issues in the United States just prior to the dawn
of the 20th century with the commissioning of the Committee of Ten in 1892 by the
National Education Association, and peaked with the committee’s findings. Up until that
time in the United States, university entrance requirements had functioned as a means of
assessing achievement in school. And, although the entrance requirements of the various
universities in the United States had many similarities, there were enough differences
between them that efforts were initiated by the National Education Association (NEA) to
standardize them. It was believed that cooperation between schools and colleges was
mutually beneficial in that it simplified the schools’ task of helping students get into
college. The committee’s report (Eliot, 1893), known as the Report of the Committee of
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Ten to the National Council of Education or simply The Eliot Report of 1893, called for
the inclusion of more modern subjects (e.g., elements of algebra and concrete geometry in
connection with drawing; the study of foreign languages at a much earlier age) in the high
school curriculum in addition to the Classical languages and mathematics, and
every youth who entered college would have spent four years in studying a
few subjects thoroughly; and, on the theory that all the subjects are to be
considered equivalent in educational rank for the purposes of admission to
college, it would make no difference which subjects he had chosen from the
programme–he would have had four years of strong and effective mental
training” (p. 57).
The contention of the Committee of Ten was that secondary schools of the United States
did not “exist for the purpose of preparing boys and girls for colleges” (NEA, 1893, p.
51); however, every child would benefit by receiving a liberal education of the highest
quality and, therefore, all high schools should be committed to academic excellence for all
students in a democratic society rather than a differentiated education which they stated
was “a general custom in American high schools and academies to make up separate
courses of study for pupils of supposed different destinations” (NEA, p. 17).
The ensuing debate found the Committee of Ten in a crossfire between classicists
on one side and progressives on the other. Classicists were upset with the issue of college
admission based on “equivalence” of mental discipline offered by modern subjects such as
science, history, and modern foreign languages with that of classic Latin and Greek
(Baker, 1893).
To the classicists, Elliot (1893) responded:
schools should always contain fair representations of the four main
divisions of knowledge–language, history, natural science, and
32

mathematics; but this does not mean that every child up to fourteen must
study the same things in the same proportions and to the same extent. (p.
212)
In his article “My Pedagogic Creed,” education reformer John Dewey (1897)
insisted that the school was a fundamental lever of social progress and social reform.
Dewey and other progressives considered the findings of the committee to be a misguided
“elitist” effort to impose a college preparation curriculum on everyone because of its
emphasis on and support of academic education for all students (Butler, 1896; Hall, 1904).
They found Elliot’s report to be flawed in nature because it presumed that most school
children were generally capable of the mastery of subject matter and intellectual skill. They
believed that precious few school children were capable of the pursuit of knowledge and
the exercise of the mind in the cause of judgment because society included a “great army
of incapables” (Hall, p. 510). However, Elliot (1905) countered the criticism of the
reformers by stating that “any school superintendent or principal who should construct his
programs with the incapables chiefly in mind would be a person professionally demented”
(p. 330).
Progressive leadership in the National Education Association (NEA) established
the Commission on the Reorganization of Secondary Education in 1913. The commission
(chaired by Clarence D. Kingsley, State High-school Supervisor, Boston, Massachusetts)
was a group of progressive teacher educators (referred to as the Gang of Twenty-seven by
educational conservatives on the basis of there being no scientists, no mathematicians, no
historians, and no traditional scholars of any sort as members) who completely repudiated
the previous work of the Committee of Ten with the publication of their Cardinal
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Principles of Secondary Education (NEA, 1918). They argued that a core curriculum was
not for everyone and that a differentiated curriculum with different purposes for different
students was more in tune with the needs of growing numbers of immigrant children,
especially in urban districts and therefore, democratic education, based on the premise
that changes in “American life profoundly affecting the activities of the individual” called
for “extensive modifications in secondary education” (NEA, pp. 1-2). The Cardinal
Principles provided seven “main objectives of education” (a) worthy home membership;
(b) vocation; (c) citizenship; (d) the worthy use of leisure; (e) health education; (f)
command of the fundamental processes of reading, writing, arithmetical computations, and
oral and written expression; and (g) ethical character.
Bagley (Snedden & Bagley, 1914) denounced differentiated (i.e., progressive)
education as “an interesting–and sad–commentary, that the identical theory which glorifies
freedom as the inalienable right of children in their education can also serve to rationalize a
social standard which will inevitably deny to children in ever increasing numbers the right
to a normal home” (p. 36). Bagley continued to attacked progressive education with the
publication of Education, Crime and Social Progress (Bagley, 1931) and Education and
Emergent Man (Bagley, 1934). He insisted on the value of knowledge for its own sake,
not merely as an instrument, and criticized his progressive colleagues for their failure to
emphasize systematic study of academic subjects, stating that progressive education was
“devoid of substantive content.” In 1938 Bagley followed with his third publication, An
Essentialists Platform for the Advancement of Education, in which he further attacked
progressive education and its theorists and argued for a common core of ideas,
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understandings, and ideals in public schools. The sentiment expressed by Bagley was
echoed by Kandel (1943) when he lambasted his colleagues for promoting life adjustment
curriculum.
Shortly after the end of WWII, during the beginning years of the Cold War, a
plethora of criticism arose that was directed at progressive public education (Bell, 1949;
Bestor, 1953, 1955; Conant, 1959; Flesch, 1955; Hutchins, 1953; Lynd, 1953; Rickover,
1959a, 1959b, 1960, 1963; Smith, 1949, 1954, 1956; Wilson, 1958). Smith (1949) warned
that progressivism was a faulty “theoretical and philosophical basis” for education foisted
on America’s public schools and that public education had “been taken over by a coterié
of experts who ha[d] erected it into an esoteric science where every prospect pleases and
only the amateur is vile.” He further stated that these experts, “with a clearly formatted set
of dogmas and doctrines,” were “perpetuating the faith seeing to it . . . that only those
teachers and administrators are certified who have been trained in the correct dogma” (p.
4).
Bestor (1953), also concerned with the state of children's learning in America’s
schools, published Educational Wastelands: The Retreat From Learning in Our Public
Schools with which he launched a sustained attack on Kilpatrick’s version of progressive
education and the anti-intellectual premises of its uses of the ideas and the rhetoric of John
Dewey’s “progressive” educational thinking and “life adjustment education.” Bestor
maintained that the progressive educationists, whom he referred to as an “unholy alliance
of professors of education, school administrators, and members of state educational
bureaucracies” who had “repudiated the original principles of progressive education” (pp.
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51-52), had lowered educational standards for most students. In its stead, he called for
teachers to get a firm grounding in traditional curriculum, based on the academic
disciplines of the liberal arts and sciences that could not be reduced to the educationists
“subject matter” (p. 50).
In his book Quackery in the Public Schools, Lynd (1953), another critic of the
progressive education movement, argued that despite their talk of “democracy,”
professional educators were foisting a socialist curriculum on people, who, if properly
informed, would find these ideas totally repugnant. As he asked his readers, “You know
your neighbors. How many of them would vote for Deweyism if they understood the
philosophical ballot?” (p. 24). Lynd claimed that Dewey’s vision of a democratic society,
while firmly anticommunist, was “unmistakenly socialist” (p. 56). Later he lamented that
professional educationists had established a monopoly over schooling, had taken control
out of the hands of the public whom it was supposed to serve, and had made the public
school “one of the neatest bureaucratic machines ever created by any professional group in
any country anywhere” (p. 75). Lynd was even less favorable in his remarks about
Kilpatrick, whom he entitled the “Grand Master of the Cult,” whose ideas could be
described as “elementary Deweyism heavily adjectivized” (p. 216).
One result of the controversy between the backers of national curriculum standards
with an academic core curriculum for all students and the proponents of life adjustment
curriculum, was the creation of the Council for Basic Education (CBE) in 1956 by
Mortimer Smith, Arthur Bestor, and Vice Admiral Hyman G. Rickover. The Council’s
charter was quite revolutionary for its time as it called for assuring that all children would
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be held to high standards and receive access to a high-quality liberal arts education. Today
the CBE continues to promote reform of teacher education and raising curricular
standards.
Shortly after the October 27, 1957, launch of the Russian satellite Sputnik, an
editorial frenzy about the state of American education was launched by Sloan Wilson
(1958), a novelist writing for Life magazine, when he stated in the first of a series of
exposés that “to revitalize America’s educational dream we must stop kowtowing to the
mediocre.” He claimed that the educational standards in the U.S. were “appallingly low”
and that schools had "degenerated into a system for coddling and entertaining the
mediocre" (p. 36). Rickover, an outspoken critic of the American educational system who
proposed that a national board or commission be created to both set national standards for
education and establish voluntary examinations for different ability levels, also lamented
the deplorable state of education brought on by the progressive movement and it’s “life
adjustment” curriculum (Rickover, 1959b). Rickover warned Congress that the United
States was “falling behind the world, and especially the Soviets, in the ability of its
educational system to produce the professionals needed in a modern technocratic society”
(p. 1). This sentiment was echoed by Commissioner of Education Francis Keppel shortly
after taking office in 1963 when he stated that he was “‘sympathetic’ to finding ways of
setting up national scholastic standards” because they were an “obviously sensible” goal
(as cited in Hunter, 1963).
Curriculum reforms during the latter half of the 20th century met with even
stronger controversy. The educational fads of the 1960's, such as open classrooms, “whole
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language,” and “New Math,” met with overt antagonism during the 1970's by proponents
of liberal arts education who rejected the ethic. And by the close of the 20th century, there
was increasing concern about the ability of U.S. students to compete in a global economy
as business leaders pointed out that the U.S. economy had undergone significant changes
but the nation's schools had remained essentially the same as they had been for most of the
twentieth century. A perceived mismatch between schools and the needs of the economy
was blamed on the inaction of educators to improve the low educational standards in U.S.
schools and became the focus of media attention. This perception was highlighted by the
publication of the report A Nation at Risk (National Commission on Excellence in
Education, 1983), which reported that the performance of students in math and science
declined when compared with the performance of students in other industrialized nations.
The report was viewed by many as a wake-up call for education in the United States and
in its findings were recommendations to strengthen graduation requirements in the areas of
English, mathematics, science, social studies, and computer science. “Best seller” books
by such authors as Ravitch (2000), Ravitch and Finn (1987), and Hirsch (1987) described
how bad U.S. schools had become and listed what every educated person needed to know.
Still, the one ingredient missing from the educational system in the United States was a set
of national standards that prepared all American students (regardless of geographic
location, socioeconomic status, race, gender, etc.) with the requisite level of knowledge,
values, and skills to ensure that they possessed all of the necessary tools for responsible
citizenship and a productive future.
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The Current Debate Over National Education Standards
The re-emergence of the National Education Standards Movement occurred in
1989 when President George Bush Sr. and the state governors attending an education
summit in Charlottesville, Virginia, proposed six goals to guide educational reform and to
raise the achievement levels of all students by the year 2000. These goals, known as
America 2000, moved national standards to the center of school reform discourse. To
support America 2000, Congress created the National Council on Education Standards
and Testing (NCEST) in 1991 to advise it on matters related to standards and testing.
Raising Standards for American Education, a report issued by NCEST in 1992, defined
and affirmed the importance of content standards, performance standards, assessment, and
opportunity to learn.
At the same time the Departments of Labor and Education established the
Secretaries Commission on Achieving Necessary Skills (SCANS) with the purpose of
conducting research to determine the status of American education. This research resulted
in the publication of What Work Requires of Schools: A SCANS Report for America 2000,
(U.S. Department of Labor, 1991). Recommendations in the report stated more
specifically that there was a need to develop national standards in the areas of math,
science, English, history, and technological literacy.
The use of standards for educational programs, however, has been a controversial
and much discussed topic for many years (Bayles, 1999; Boysen & Sobol, 1999; Bunzel,
1985, 1997; Illescas, 1999; Jennings, 1998; National Center for Fair and Open Testing,
1997; National Council on Education Standards and Testing, 1992; Neill, 1997; Price,
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1999; Stallsmith, 1999). Even where standards have been established and the curriculum
has been modified for their adoption, there has often been strong opposition shown by
both teachers and the public when implementation of the innovation was mandated.
In the ongoing debate over mathematics instruction, two divergent views have
emerged, one emphasizing the systematic mastery of basic skills and standard methods
(e.g., Mathematics Framework for California Public Schools: Kindergarten Through
Grade Twelve [California Department of Education, 2000]), the other de-emphasizing the
direct teaching of basic skills, encouraging the use of calculators from kindergarten on,
and recommending that students discover methods of addition, subtraction, multiplication,
and division for themselves (e.g., Principles and Standards for School Mathematics
[National Council of Teachers of Mathematics, 2000] and New Standards™ Student
Performance Standards (NSPS) [National Center for Education and the Economy,
1997]). The lack-luster performance of American students on the math portion of the
Third International Mathematics and Science Study (TIMSS) has brought attention to the
national math standards, self proclaimed by the National Council of Teachers of
Mathematics (NCTM) and National Center for Education and the Economy (NCEE) as
being "world class standards" that "have been benchmarked to the expectations of those
countries with the highest student performance in the world," (NCEE, NSPS v 1, 2, & 3,
p. 4), which are at the root of the controversy. The NCEE says their performance
standards "not only provide clear expectations for student achievement, but also include
numerous examples of student work that show what work that meets standards looks like"
(p. 5). It is noteworthy that there are no NCEE tasks involving large numbers, negative
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numbers, prime numbers, operations with fractions, or operations with decimals; and like
the NCTM, the NCEE points to the power of calculators. This leads one to conclude that
both the NCTM and NCEE believe that today's students only need experience with small
"familiar numbers" and an understanding of "the meaning" of operations. However, as
pointed out in “Mathematics framework for California public schools: Kindergarten
through grade twelve” (California Department of Education, 2000)
Basic, or computational and procedural, skills are those skills that all
students should learn to use routinely and automatically. Students should
practice basic skills sufficiently and frequently enough to commit them to
memory. (p. 18)
Technology does not replace the need for all students to learn and master
basic mathematics skills. All students must be able to add, subtract,
multiply, and divide easily without the use of calculators or other electronic
tools. In addition, all students need direct work and practice with the
concepts and skills underlying the rigorous content. (p 20)
The NCEE further claimed that their product had been reviewed by researchers
and recognized “experts” in several other countries (including Germany, Japan, and
Singapore), and that “no reviewer identified a case of significant omission” or “identified
standards for which the expectations expressed in the standards were less demanding than
those for students in other countries” (NCEE, 1997, p. 5). When one examines the list of
authors and reviewers, however, it is readily apparent that the experts who reviewed the
standards were teachers and university educationists. Not a single mathematician or
scientist is listed as having even been consulted. According to the commentary available
on the Mathematically Correct Web site, mathematicians are not impressed with math
content found in the NCTM standards, and no mathematician would judge the NCEE
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math performance standards to be an acceptable guide to the math knowledge that should
be acquired during the K-12 years. Consequently, despite more than two decades of effort
to improve mathematics education in the United States, the August 2001 National
Assessment of Educational Progress report The Nation’s Report Card: Mathematics 2000
(United States Department of Education, 2001) found that a large percentage of children
are still unable to perform at even the basic level in mathematics and that the achievement
gap between white and minority students continues to persist in that subject.
The debate over educational content standards is not limited to mathematics and
the individuals who developed and reviewed them however. Controversy has also been
raised surrounding the national standards for physics, chemistry, English/language arts,
and U.S. history, either due to their superficiality, vagueness, lack of measurable content,
or promoting trivia to a level equal to or greater than established natural law, elements of
style, or historical evidence.
Organizational Change
Rossman, Corbett and Firestone (1988) observed that adults are experts at
pretending reform is taking place without vesting any ownership in the process, especially
when there are implicit sanctions against changing, and support for maintenance of the
status quo. Conventional approaches to reform ignore the important aspects of reform of
human behavior in professional development. As a result, Hammer and Champy (1993)
point out that between 50% and 70% of all change efforts within organizations fail.
Organizational change, as it applies to education within the context of schools and
school systems, can be compared to that in business and industry. And, like organizational
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change in business, it is not easily defined. Additionally, the literature seems to have three
primary focuses: (a) current reform initiatives and their issues, (b) practitioners’ interest in
how to successfully implement change and create a more effective organization, and (c)
research focused on discovering the predictive nature of organizational change and
building theories that better describe the phenomenon (Cady & Hardalupas, 1999).
Organizational change in education is multifaceted and not the product of a single
well defined theory. Therefore, it is better explained by a number of overlapping theories.
More specifically, the Concerns Based Adoption Model and change (CBAM) (Hall &
Hord, 1987; Hord et al., 1987; Loucks-Horsley & Stiegelbauer, 1991), the Diffusion of
Innovation (DoI2) and the change process (Rogers, 1962, 1971, 1983, 1995), educational
change and school reform (Fullan, 1982, 1985, 1993; Fullan & Steiglebaur, 1991), and the
conditions of change (Ely, 1990).
Concerns Based Adoption Model
During the years immediately following the launch of Sputnik, as a result of public
perception that level of education and teaching ability in the Unites States had fallen below
that of her greatest adversary, the U.S. federal government and a number of philanthropic
educational policy organizations (e.g., The Edward E. Ford Foundation, The Carnegie
Foundation for the Advancement of Teaching, The National Science Foundation) invested
heavily in the development of teacher-proof or scripted curriculum packages and other
programs designed to ameliorate the education of American students, primarily in math
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and science. However, like many other innovations and pseudo-innovations preceding and
succeeding, a decade after these curricula were foisted on practitioners in the schools they
had not enjoyed wide acceptance and, in the end, failed to become institutionalized in
common practice.
As a result of these failed programs, the U.S. federal government sponsored
research to determine why their implementation never came to fruition. Some of the
earliest research was accomplished by Fuller (1969, 1971), Fuller and Case (1971), Fuller,
Parsons, and Watkins (1974), and Hall, Wallace, and Dosset (1973). The research of
Fuller, Fuller and Case, and Fuller, Parsons, and Watkins approached the concerns of
teachers over the course of their careers while the research of Hall et al. focused on the
concerns of teachers related to programmatic change. The results of that research was the
seminal work that led to creation of the knowledge-base that has become known concerns
theory and has been used to develop effective professional/staff development practices that
encompass the concepts of building ownership and teacher buy-in.
Fuller’s Concerns Theory
Fuller (1969) posited a three-stage model of teacher developmental concerns based
on interviews with 14 student teachers, written statements from 29 student teachers, and a
comparison of the concerns of these teachers to those of experienced teachers expressed
in previous studies. Fuller’s theory of development focused on the concerns of teachers
beginning with their preservice and continuing throughout their careers:
Stage one: Preteaching: No concerns. Fuller (1969) indicated that this first, or
preteaching, phase, was one of no concerns for preservice teachers. Through interviews
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with sophomore and junior education majors, Fuller found "these students rarely had
specific concerns relating to teaching itself" (p. 219) and the concerns they did express
were "amorphous and vague" (p. 219)
Stage two: Early teaching: Concerns about self. Fuller (1969) indicated that this
stage occurred during the student teaching phase of their education and was marked by
concerns about self. These concerns consisted of both covert concerns (i.e., how much
support they would have in the school environment, getting along with other school
personnel, and presenting themselves as professionals) and overt concerns (focused mainly
on "adequacy in the classroom" [p. 220]). Fuller classified these concerns as covert when
they were only expressed "during confidential contacts" and were not stated in written
form or "routine interviews" (p. 220), and overt when they were self-directed (i.e.,
concerned with their own abilities, knowing the subject matter, anticipating problems,
being allowed to fail, correcting when they do fail, and being able to cope with being
evaluated). Fuller found, through interviews, that student teachers were often even more
concerned with these areas than their supervisors and university counselors believed, and
warned that “the intensity of concern with self adequacy (and evaluation) is so great that it
is easily underestimated" (p. 221).
Stage three: Concerns with pupils’ needs. During this stage, Fuller (1969) found
that teachers’ concerns shifted away from themselves and to the needs of their pupils. In
this stage teachers measured their success by the amount of student achievement and gain
rather than by the evaluations they received from their supervisor, and were concerned
about their abilities to: (a) “understand pupils’ capacities”; (b) “specify objectives for
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them” (c) “assess student gains”; and (d) “partial out their contributions to pupil
difficulties and gain, and to evaluate themselves in terms of pupil gain” (p. 222).
Fuller's concerns theory proposed that these stages of concern follow a hierarchical
pattern (e.g., one moves up the levels by addressing and resolving perceived problems at
each level) and, assumed that before a teacher could address the later concerns, the earlier
concerns had to be resolved. This theory formed the foundation on which much of the
subsequent research on the concerns of teachers was based.
Teacher Concerns Checklist. Fuller and Case (1971) initially devised an openended question survey instrument to collect information related to teacher concerns, and a
scoring system to code the data for statistical analysis. From that instrument the 56-item
Teacher Concerns Checklist (TCC) was developed (George 1977, 1978). Subsequent
studies by Fuller and others over the past three decades have replicated these initial studies
using the TCC to identify stages of teacher development in various instructional settings
(Adams, 1982; Adams, Hutchinson, & Martray, 1980; Fuller, Parsons, & Watkins, 1973,
1974; George, 1978; George, Borich, & Fuller, 1974; Kazelski & Reeves, 1987; Reeves &
Kazelski, 1985) and to establish the reliability of the TCC through statistical analysis
(Lamanna, 1993; Schipull, 1990). The findings from these studies suggest the TCC is a
reliable measure for the identification of stages of development in teacher development.
Hall’s Concerns Theory
Hall, Wallace, and Dosset (1973) discovered that the same stages of concern
identified by Fuller were also present when in-service teachers faced implementation of
innovations, and proposed the Concerns-Based Adoption Model (CBAM). An example of
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how these concerns are expressed by practitioners was adequately stated by House
(1974):
The personal costs of trying new innovations are often high . . . and seldom
is there any indication that innovations are worth the investment.
Innovations are acts of faith. They require that one believe that they will
ultimately bear fruit and be worth the personal investment, often without
the hope of immediate return. Costs are also high. The amount of energy
and time required to learn the new skills or roles associated with the new
innovation is a useful index to the magnitude of resistance (p.73).
Hall’s continued research on teacher concerns toward innovation (1976, 1978) furthered
the development of this concerns theory regarding programmatic change, and culminated
in the development of the Concerns Based Adoption Model (CBAM). According to its
authors, CBAM was created to explain the lack of teacher buy-in and to propose ways of
using the model to monitor and increase implementation of educational innovations. The
change process for this model included the following assumptions: (a) change is not an
event but rather a process that requires time to take effect; (b) focus must be on
individuals for facilitation of the change because institutions cannot change until their
members change; (c) change is a highly personal experience therefore, individuals strongly
influence the outcome of the change process; (d) change involves developmental growth in
which individuals progress through stages, regardless of their capabilities and emotions
about the change; (e) change is best understood in operational terms as clientcentered/prescriptive models enhance individuals’ facilitation during training; and (f)
change facilitators need to work adaptively and systematically, with constant progressmonitoring and focusing on individuals, innovations, and the context. Its concerns theory
asserts that a set of characteristic concerns emerges during the change process that is
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common to most innovations. Hall (1978) hypothesized that there were seven predictable
stages in their perceptions and feelings (concerns) about change through which
individuals progressed when something new was introduced into their environment,
starting with concerns about self, progressing to concerns about the task itself, and
eventually moving on to concerns about impact (See Figure 2).
Like Fuller (1969), Hall theorized that since concern levels correspond with levels
of performance, lower level concerns needed to be removed before higher level concerns
could emerge. However, although presented theoretically as a linear progression from
lowest to highest level (e.g., an individual's concerns directly affect performance),
subsequent research has shown that teachers typically have concerns associated with more
than one of the stages of concern at any given time during the innovation adoption
process, and often display a combination of concerns reflected in two or more stages of
concern that are relatively more intense than their other concerns (Hall & Griffin, 1982;
Hall & Hord, 1979, 1987, 2001; Hall, Zigarmi, & Hord, 1979).
The different stages of concern experienced by various stakeholders in any change
process can be expressed, observed, and documented thus, providing a quasidevelopmental path to address those concerns as the change process unfolds (Hall &
Hord, 2001). The SoC3 component of CBAM is an employable strategy that enables
change agents/facilitators to better understand and measure stakeholders’ "perceptions,
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Stage of Concern

Description of Concern

Expression of Concern

0 Awareness:

Little concern about or involvement I am not concerned about it (the
with the innovation is indicated.
innovation)

1 Information:

A general awareness of the
innovation and interest in learning
more about it is indicated.

I would like to know more about it

2 Personal:

Individual is uncertain about the
demands of the innovation, his/her
inadequacy to meet those
demands, and the role of the
innovation.

How will using it affect me?

3 Management:

Attention is focused on the process
and tasks of using the innovation
and best use of resources

I seem to be spending all my time
getting material ready

4 Consequence:

Attention is focused on the impact
of the innovation on students in the
individual’s sphere of influence.

How is my use affecting students?

5 Collaboration:

Focus is on coordination and
cooperation with others regarding
the innovation.

I am concerned about relating what
I am doing with what other
instructors are doing

6 Refocusing:

Focus is on exploration of more
universal benefits from the
innovation. Individual has definite
ideas about alternatives to the
innovation.

I have better ideas about
something that would work even
better

Adopted from Hall and Hord (1987, p. 60)

Figure 2. Stages of Concern: Typical Expressions of Concern about the Innovation
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feelings, motivations, frustrations and satisfactions" about an innovation (Hall and Loucks,
1978, p. 38).
From the results of research associated with the modes, a number of tools for
assessing concerns have been developed: a Stages of Concern questionnaire (SoCQ4), an
Open-Ended Statement of Concerns, a Levels of Use (LoU5) interview, an Innovation
Configuration Map or Matrix (ICM6), and an Innovation Configuration Checklist. The
data collected using these tools can be used in self-reflection and evaluation of the
innovation, or to direct efforts in implementation planning and professional development.
The Stages of Concern Questionnaire. The SoCQ is a 35-item questionnaire used
to collect data from change targets to determine their level of concern during any phase of
the innovation implementation process. Responses to the SoCQ are analyzed on the basis
of the stage of the innovation adoption process that is generating concerns and plotted on
a graph, enabling attention to be directed to addressing the identified concerns (Hall,
Archie, & Rutherford, 1979; Hall, George, & Rutherford, 1978, 1979, 1986, 1998). The
plots can be constructed either for a group of stakeholders to facilitate planning in-service
workshops and seminars, or individually to help local administrators monitor the change
process and facilitate professional development. Like the TCC, the SoCQ has been used
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successfully since its initial validation to gather data from practitioners experiencing
innovation adoption and continues to maintain solid support in the literature (Atkins &
Vasu, 2000; Casey & Rakes, 2002; Hope, 1997; Rakes & Casey, 2002; Rogers and
Mahler, 1994; Sashkin,& Egermeier, 1992; Wells & Anderson, 1995).
The Open-ended Statement of Concern. The Open-Ended Statement of Concern
amounts to giving stakeholders a piece of paper with the following written at the top:
"When you think about (insert the name of the innovation) what are you concerned
about?" A rubric is then developed to analyze the responses so that the expressed
concerns can be addressed (Newlove & Hall, 1976).
The Levels of Use. The LoU Interview is a diagnostics tool that can be used
throughout the innovation adoption process. Early investigation on the concerns of
individuals confronted with innovation adoption by Hall other researchers for the CBAM
Project revealed that during the process of learning to use an innovation, there is a
continuum of implementation elements or levels along which users move that ranges from
no use to full use (Hall, Loucks, Rutherford, & Newlove, 1975; Loucks, Newlove, & Hall,
1975). During their investigation they identified, verified, and operationally defined eight
different levels of use of an innovation.
Generally, over the course of innovation implementation, as teachers work with
the new program or process, they progress in their knowledge, skills, ability and comfort.
However, one of the most common and serious mistakes schools make is to presume that
once an innovation has been introduced and initial training has been completed, the
intended users will put the innovation into practice. There will always be those who refuse
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to adopt or even try out an innovation even months or years after its introduction, while
others are trying to use the innovation but struggling.
Through a series of interviews using the Levels of Use component of CBAM,
evaluators can determine where teachers are in their use (what they are actually doing with
a new program or practice), ranging from early levels of non-use and preparation to more
sophisticated integration and renewal, where an experienced user re-evaluates the quality
of use of the innovation and seeks to modify it or seek alternatives to better meet the
needs of their students. Eight levels were identified by the authors and include: non-use,
orientation, preparation, mechanical, routine, refinement, integration, and renewal (see
Figure 3).
The Innovation Configuration Map (George & Hord, 1980) is a two-dimensional
matrix with the various configuration components along one dimension and a scale that
renders closer approximations of the conceptualized implementation or use along the other
dimension. Like a road map that shows different ways of getting from one place to
another, the ICM consists of a set of discrete innovation components that describe in word
pictures what the innovation is, the different levels of expertise in using the innovation,
and what users do when implementing or using it. When listed together, the innovation
components convey an overall configuration of the innovation.
Since the ICM has a procedural rather than static definition, it accommodates the
evaluation of innovations that are changeable or variable over time and across contexts
while employing a fixed evaluation protocol. This makes the ICM invaluable in research,
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Levels of Use

Behavioral Indicators of Level

Action of the Adopter

0

Non-Use

The user has no interest, is
taking no action.

Takes action to learn more detailed
information about the innovation

1

Orientation

The user is taking the initiative to
learn more about the innovation.

Makes a decisions to use the
innovation by establishing a time to
begin

2

Preparation

The user has definite plans to
begin using the innovation.

Begins first use of the innovation

3

Mechanical

The user is making changes to
better organize use of the
innovation.

Routine pattern of use is established

4A

Routine

The user is making few or no
changes and has an established
pattern of use.

Changes use of the innovation
based on format or informal
evaluation to improve expected
benefits

4B

Refinement

The user is making changes to
increase outcomes.

Initiates changes in the use of the
innovation based on input from and
in coordination with colleagues to
improve expected benefits.

5

Integration

The user is making deliberate
efforts to coordinate with others
in using the innovation.

Begins exploring alternatives or
major modifications to the
innovation presently in use.

6

Renewal

The user is seeking more
effective alternatives to the
established use of the innovation.
Adopted from Hord et al. (1987)

Figure 3. Levels of Use of the Innovation: Typical Behaviors
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evaluation and assessment as well as in facilitating change through the planning,
development, and implementation stages.
The Innovation Configuration Checklist. The Innovation Configuration Checklist
(Heck, Steigelbauer, Hall, & Loucks, 1981) is what the pattern of implementation of the
innovation is derived from. It is constructed in a five step process where the components
of the innovation are identified in the first two steps, the components are then refined and
put together to form an innovation description, variations for each component are
identified from ideal to unacceptable, and data are collected. Analysis of the data allows
change agents to determine prevalent innovation configuration patterns.
In the SoC model the composite of feelings, preoccupation, thought, and
consideration given to an issue or task is called concern. To be concerned means to be in a
mentally aroused state about an innovation Hall and Hord (1987, 2001).
DoI and the Change Process
The Change Process
Rogers (1995) noted that change is a specialized instance of the general
communication model in which a sender (change agent) wishes to communicate a message
(an innovation) to a receiver (the change target/intended adopter) using a medium (change
process/professional development) to establish a channel through the environment (the
school system) between the communicants. However, this environment also contains
interference (resistance to change), which can disrupt the medium and/or distort the
message. Rogers further states that "diffusion is a particular type of communication in
which the message content that is exchanged is concerned with a new idea" (p. 17).
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The study of DoI theory is potentially valuable in the field of education due to the
amount of curricular innovations teachers are confronted with on a continual basis. As a
result of the seemingly continual change recommended by program coordinators at the
state level, the administrative mandates from both the state and district level, and the low
rate of adoption of programmatic change, some program coordinators and administrators
blame teachers and an intrinsic resistance to change as the primary causes of the diffusion
problem, while others cite entrenched bureaucracies and inadequate funding (Schneberger
and Jost, 1994). By gaining a better understanding of the diffusion process and identifying
the critical social factors and processes in the adoption, implementation, and utilization of
an innovation, program coordinators will be better able to explain, predict, and account
for the factors that impede the diffusion of their programs, and those who could benefit
from them could begin accruing those benefits earlier. Additionally, the identification of
critical human and technical factors within classes of potential users through diffusion
studies also has the potential for directing the design efforts of system developers to those
system characteristics and improvements most valued by end users.
However, it is important to note that DoI theory is not one, well-defined, unified,
or comprehensive theory. DoI theory is a research approach that measures how an
innovation is adopted among a population. Because there are a large number of diffusion
theories from a wide variety of disciplines, each focusing on a different element of the
innovation process, a meta-theory has evolved.
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History of DoI Theory
Although Rogers is generally recognized as the leading modern-day theorist in
DoI, the basic theory governing his work can be traced to the work of the French
sociologist and criminologist, Tarde, and pioneering rural sociology research conducted
for the U.S. Department of Agriculture in 1943 and 1950 by Ryan and Gross at Iowa
State University (Rogers, 1995). Tarde’s major works were Philosophie de Criminique
(Penal Philosophy, 1890/1912), Les Lois de l'Imitation (The Laws of Imitation, 1890/
1903), and a collection of papers written between 1880 and 1901 (On Communication
and Social Influence: Selected Papers, 1880-1901/1969). These three publications
provided some of the essential principles that would formed the basis of study in the
diffusion theory during the 20th century.
Tarde believed that the primary task of sociology was to identify the variables that
appeared to influence whether an object of imitation became successful in order to explain
why some imitations came to be selected over others. As a sociologist he believed:
Our problem is to learn why, given one hundred different innovations
conceived of at the same time - innovations in the form of words, in
mythical ideas, in industrial processes etc.- ten will spread abroad, while
ninety will be forgotten (1903/1969, p.140).
As a means of providing a means for answering the question he developed the "logical
laws of imitation" that patterned the differential reproduction of imitations, and guide the
study of DoI today. He divided these laws into those that had an apparent logical quality,
and those of an extra-logical or less rational nature. His logical laws stated:
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a. The origination of an invention involves the recombination of existing
imitations, and this origination will be influenced by the social context and
abilities of those involved with the recombination.
b. The success of an imitation in spreading geometrically from its point of
origination will be a function of its fit or compatibility, with the environment of
existing imitations.
c. The adoption of an imitation occurs either through substitution involving a
logical dual and struggle between two alternatives, or through accumulation,
a process entailing a logical union of imitations (1903/1969, pp.140-188).
Tarde also believe it important to understand the success of competing imitations through
their rate of imitation within a society based on the societal status held by those with
vested interests in the reproduction of those imitations (1903/1969, p.169) (What Tarde
called imitation is today called the adoption of an innovation). From his studies using these
laws, Tarde determined that the success rates of all innovations presented in a society was
in the vicinity of 10%.
Tarde's principal "extra-logical influences" stated the following:
1. The reproduction of ends generally precedes the reproduction of the means to
those ends (1903/1969, 194-213).
2. Imitations tend to propagate through a process of stratified diffusion from
those perceived as superior to those who perceive them as superior
(1903/1969, 213-243).
Tarde’s distinction between inventive and imitative persons and his observation of the rate
of adoption that any innovation would generally follow was the origin for plotting the
percentage of adoption of an innovation over time that provided us with the now
commonly accepted S-shaped growth curve (see Figure 4).
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Note: This S-shaped curve is derived from the symmetric bell-shaped
innovation diffusion curve that describes the distribution of adopters over
time (Figure 5).
Figure 4. Diffusion Cumulative Adoption Curve (adapted from Rogers, 1995).

Figure 5. Innovation Diffusion Curve (Adapted from Rogers, 1995)
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Tarde also observed that the adoption of new ideas would generally flow from those who
had higher status down to lower status individuals and, that the spurt in the acceptance
phase of a new idea was often fueled by the acknowledgment of the opinion leaders
within the society.
DoI Theory in the United States
In 1943 sociologists Ryan and Gross published The Diffusion of Hybrid Seed Corn
in Two Iowa Communities, the first of two studies in which they applied Tarde's
diffusion and social communication models (Tarde, 1890/1903/1962, 1880-1901/1969) to
analyze the adoption of the hybrid seed by Iowa corn farmers. The second study was
conducted by them in 1950. Both of these studies showed that the rate of adoption varied
as a result of farmers’ age, formal education, size of farm, participation in organized
community activities, and types of bulletins and journals read. Especially noteworthy was a
variable they labeled "cosmopoliteness" that equated to Tarde’s observation that the
adoption of new ideas would generally flow from those who had higher status down to
lower status individuals. In this case the farmers that adopted the method the fastest were
the farmers that most often took trips outside their community to the biggest city near
them–Des Moines.
As a result of the success of the studies conducted by Ryan and Gross, the U.S.
government commissioned and funded a number of studies at Iowa State University
throughout the 1950s to determine how and why farmers adopted new farming techniques
and why even though some farmers adopted new ideas, others did not (Beal & Bohlen,
1955; Beal & Rogers, 1957, 1960; Beal, Rogers, & Bohlen, 1957; Rogers & Beal, 1958).
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Beal and Bohlen’s studies built on the premise that DoI was indeed a social process not
merely an economic one, and therefore looked at even more community variables that
impacted the adoption of innovations. They theorized that there were five stages that
existed in the diffusion process: (a) awareness, (b) interest, (c) evaluation, (d) trial, and
(e) adoption. A number of these studies (e.g. Beal & Rogers; Beal, et al.; Rogers, 1957,
1958; Rogers & Beal) included Rogers early work on the DoI developed while he was a
graduate student of sociology at the university of Iowa and under the tutelage of Beal and
Bohlen from 1952-1957 (Iowa State University, 1997). Rogers later built upon and
expanded the DoI theory (Rogers, 1995).
The DoI Model
According to Rogers (1962, 1971, 1983, 1995, 1997) diffusion is the process by
which (a) an innovation (b) is communicated through certain channels (c) over time (d)
among the members of a social system. Diffusion is a special type of communication
concerned with the spread of messages that are perceived as new ideas. The four main
elements in the diffusion of new ideas are (1) the innovation, (2) communication channels,
(3) time, and (4) the social system the DoI Model is comprised of the four main elements
of the innovation diffusion process and associated theories. The elements are the
innovation itself, the communication channels through which information about the
innovation is disseminated, the time frame over which adoption is accomplished, and the
social system within which the innovation is adopted.
The first main element of the DoI model. The first element in the DoI model is
the innovation itself. This may be a technological object, an idea, or a practice which is
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perceived as being new by an individual or other unit of adoption. The theory of perceived
attributes of an innovation states that the characteristics of an innovation, as perceived by
the members of a social system, determine its rate of adoption and that the characteristics
that determine an innovation's rate of adoption are: (a) relative advantage, (b)
compatibility, (c) complexity/ ease of use, (d) divisibility/trialability, and (e)
communicability/observability..
1. Relative advantage - expresses to what extent the new product is better than
the one it is replacing. Although greater profit potential fits within the
equation, relative advantage can be judged on other factors such as ease of use,
and storage, and the advantage offered by using the innovation over the
existing way of doing things.
2. Compatibility - Since basic human nature resists change, no matter how
superior or efficient an innovation is, diffusion will not be successful if local
values and customs of the adopters are not taken into consideration.
Compatibility is the level to which an innovation fits into the specific society
that is a potential adopter. The smoother the innovation fits into the culture,
the faster its rate of adoption will be. Additionally, no matter how innovative a
new product or service is, it should minimize the changes users perceive they
need to make in how they currently do things.
3. Complexity/Ease of use - This element addresses the level of difficulty the
innovation poses to a potential adopter in regards to the adopter’s
understanding about the innovation and the difficulty associated with its.
Generally, the harder an innovation is to use, or at least perceived to use, the
less likelihood that an adopter would be to adopt it.
4. Divisibility/Trialability - Divisibility refers to whether or not the innovation
can be disseminated in smaller parts and implemented a piece at a time or if it
must be adopted in toto. Trialability refers to the ability of the adopter to give
the innovation a test run before deciding whether to adopt it or not. Both being
able implement an innovation in smaller increments and to try it out before
adopting it helps increase the rate of adoption drastically.
5. Communicability/Observability - Communicability refers to the characteristic
of an innovation that either supports or hinders its being communicated (e.g.,
an innovation that does not directly or immediately solve or fix an adopter’s
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problem or need will not diffuse through a society as quickly as one that
provides a solution or is aids in the solution to a problem). Observability refers
to how visible the innovation is to potential adopters. the more visible the use
of an innovation is, the more quickly it will be adopted in a society. This is the
premise of commercial advertizing.
The second main element in the DoI model. The second main element in the
DoI model is the communication channel. Communication, according to Rogers (1995,
1997), is the process by which members of a society create and share information with one
another in order to reach a mutual understanding and the communication channel is the
means by which one individual within the society gets a message to another individual or
individuals. He related that there were two main communication channels: (a) mass media,
and (b) interpersonal. Rogers stated that mass media channels were more effective in
creating knowledge of innovations because they could get the message to multiple
individuals simultaneously, whereas interpersonal channels were more effective in forming
and changing attitudes of individuals toward a new idea because they tended to be one-onone and, thus, had more personal influence.
The third main element in the DoI model. Time is the third main element in the
DoI Model and is involved in diffusion in three ways. First, time is involved in a 5-stage
mental process through which an individual (or other decision-making unit) passes in
determining whether or not to adopt an innovation known as the innovation-decision
process. The five stages identified in this process were: (a) first knowledge– the potential
adopters is only aware of the existence of the innovation, (b) persuasion–potential
adopters gain information as to its use and must be persuaded as to the merits of adopting
it , (c) decision–potential adopters must make a conscious decision to either adopt or
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reject the innovation, (d) implementation– potential adopters implement the innovation,
and (e) confirmation–adopters either reaffirm or reject the decision to adopt the
innovation.
The second way in which time is involved is to explain the rate of adoption. Rate
of Adoption Theory states that innovations are diffused over time and that if a plot is
made of the cumulative percentage of adopters over time, the pattern of adoption
resembles an S-shaped curve (See Figure 4). Different rates of adoption will have different
slopes to the curve with short time durations rendering a steep slope, and long time
durations rendering a less steep slope. According to this theory an innovation traverses
through a period of slow or gradual initial growth before it experiences a period of
relatively dramatic rapid growth, the period of rapid growth is then followed by a short
period of stability and finally a gradual decline.
The third way in which time is involved in diffusion is in classifying the level of
innovativeness of an individual or other unit of adoption. Innovativeness is the degree to
which an individual or other unit of adoption is relatively earlier in adopting new ideas
than other members of a social system. Originally identified by Ryan and Gross (1943),
Rogers and Shoemaker (1971) differentiated five adopter categories, or classifications of
the members of a social system on the basis on their innovativeness or willingness to
accept innovation and are based the number of standard deviations members of a
particular group are from the median. Individuals in first category are termed Innovators
and comprise the group extending out beyond 20 on the left half of the bell-shaped and
comprises the first 2.5% of the population to adopt an innovation. This corresponds to the
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beginning of the S-shaped curve of Figure 4. The characteristics of this group show that
they are generally slightly outside the societal norm and composed of somewhat eccentric
and/or entrepreneurial individuals who are socially closest to the source. They are
venturesome with an obsession for trying out new ideas. They are usually more affluent,
educated, and are willing to take risks and accept occasional setbacks when deviating from
the norm. However this group does not possess the societal influence necessary to drive
adoption.
The Early adopters form the second group and are between 0 and 20 on the left
half of the This group represents the next 13.5% of the population to adopt an innovation.
They are usually the more traditional leaders in a social system and are generally more
respected role models for organizational change. Thus, it is usually from this group that
change-agents or opinion leaders in the social system step in and adopt the innovation.
Their adoption tends to legitimize the innovation and provided the potential for adoption
to all members of the society. This group falls within the left knee of the S-shaped curve of
Figure 4 and is the second group represented under the bell-shaped curve of Figure 5.
The Early Majority make up the third group and represents the next 34% of the
population (from the median to 0 on the left half of the adoption curve) who adopt the
innovation. Members of this group adopt new ideas just before the average member of an
organization but are rarely in leadership positions. Their 0unique position between the
relatively early and relatively late to adopt make them an important link in the diffusion
process and a key target for a change agent’s attention. Their initial movement on an issue
marks the start of an organizational shift. Once this foothold is gained, there was a
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widespread surge of new adopters of the innovation. This group comprises the third group
under the bell-shaped curve (Figure 5) and is depicted by the lower half of the linear
portion of the innovation adoption curve (Figure 4).
The fourth group are the Late Majority and are graphically represented by the area
under the bell-shaped curve from the median to 0 on the right half (Figure 5). They
account for an additional 34% of the population and tend to be more cautious and
skeptical than the previous groups, not reacting until 50% of the population have done so.
When viewing the S-shaped curve, this group equates to the upper half of the linear
portion of the curve (Figure 4).
The final group are classified as Laggards and represent the final 16% of the
population. People in this group are the last to adopt an innovation, tend to be very
suspicious of change, and grudgingly hang on to established values and traditions.
Graphically they are represented by the top right-hand knee of the s-shaped curve (Figure
4), and the right-hand tail of the bell-shaped curve (Figure 5). This portion of both curves
occurs when the point of saturation of an innovation in the social system is approached
(the majority of those who were going to adopt the innovation had adopted it), there is
slackening off in interest and growth of adoption tapers off.
Although diffusion of innovation research in the United States started out with the
goal of understanding diffusion of farming techniques, the premises of the theory soon
were applied to other avenues of life. Not only did the Iowa studies put diffusion of
innovations on the academic research agenda, it also made researchers in other fields
aware that innovation diffusion was a process of communication and became the
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inspiration for innovation adoption research in applied sociology, communication, and
marketing research (cf. Bass, 1969; Katz, 1961; Rogers, 1962). Diffusion theory was
given another boost in 1960 when the KAP surveys were being conducted on the diffusion
of contemporary news topics dealing with family planning. These studies helped to
increase interest on the subject of diffusion research and resulted in its being conducted
globally in different fields of study. Marketing agencies were able to see the benefits of
these diffusion studies and began their own studies involving the adoption and diffusion of
new products. Likewise, the education community began using this theory in an effort to
address the resistance to programmatic and administrative innovation. These studies have
continued on through the past half century answering many questions about the diffusion
of innovation process as well as generating additional questions worthy of further
research.
The body of literature related to organizational change suggests that educational
practitioners primarily resist change for the same reasons that practitioners in all
organizations do–there is no concrete vision statement that describes what the
organization will look like when operating at its best, or the structure, policies,
procedures, and practices of the organization do not support the organization’s vision
(Schwahn & Spady, 1998); the change threatens the status quo (Beer, 1980; Hannan &
Freeman, 1988; Spector, 1989); or the change increases the level of fear and, therefore,
the level of anxiety experienced by potential adopters, related to the consequences of
adopting the change (Hall, 1979; Loucks-Horsley, 1997; Morris & Raben, 1995;
Shotsberger & Crawford, 1999; Smith & Berg, 1987).
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Organizational Vision
Schwahn and Spady (1998) offer five interdependent reasons why productive
change does not happen within an organization and five rules governing them (see Figure
6). They state that changing the organization’s vision significantly doesn’t necessarily
increase the workload significantly. The organization simply needs to do the work
differently with the organizations vision in mind. Knowing that it's different work, and not
doubling the work, makes it easier to enlist people in the alignment process.
Level of Fear and Anxiety Related to the Consequences of Change
The body of literature suggests that resistance to change may be due to the level of
fear and anxiety experienced by the practitioner (Hall, 1979; Hall, George, & Rutherford,
1978, 1979, 1986, 1998), and that the levels of fear and anxiety related to the

Reasons why change doesn’t happen

Rule of Change

1

Your purpose wasn’t compelling enough.

People don’t change unless they share a
compelling reason to change.

2

You didn’t develop it right.

People don’t change unless they have
ownership in the change.

3

You didn’t start using it immediately.

People don’t change unless their leaders
model that they are serious about the
change.

4

You didn’t align the people.

People are unlikely to change unless they
have a concrete picture of what the change
will look like for them personally.

5

You didn’t align your organization.

People can’t make a change–or make it
last–unless they receive organizational
support for the change.

Adapted from Schwahn and Spady (1998).

Figure 6. Why Change Doesn’t Happen
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consequences of change adoption can be based on both real and imagined threats to
personal security (Bryant, 1989) and/or practitioners’ level of self-confidence in their
ability to perform (Hall; Loucks-Horsley; 1997; Morris & Raben, 1995; O’Toole, 1995;
Shotsberger & Crawford, 1999). The body of literature also suggests that change may be
resisted because it calls into question personal values and rationality (Ledford, Mohrman,
Mohrman, & Lawler, 1989; Rogers, 1989) and, therefore, threatens the way people make
sense of their relationship to the change, thus prompting within them a form of selfjustification (Staw, 1981) or defensive reasoning (Argyris, 1990) that inhibits their ability
to accept change. Finally, the body of literature suggests that resistance to change may
also occur as a result of personal distrust or past resentments toward those championing
the change effort (Block, 1993; Bridges, 1980; Bryant, 1989; Ends & Page, 1977;
O’Toole), when they have different understandings or assessments of the situation (Morris
& Raben), or are protecting established social relations that are perceived to be threatened
(O’Toole).
Educational Change and School Reform
A review of the literature related to educational change and school reform,
specifically related to the acceptance of innovations in educational curricula, revealed an
historic reluctance on the part of practitioners to both endorse change and adopt national
standards. Numerous studies on educational change strongly support the notion that
innovations will not be implemented in schools merely because they make sense and/or
meet specified needs; rather, the diffusion of those innovations will be most successful
when support is geared to the diagnosed needs of individual practitioners (Fullan, 1993;
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Fullan & Steiglebaur, 1991; Hall 1979, Hord et al., 1987; Lang & Hayes, 1981; Linnell,
1992; Rogers, E., 1983, 1995; Rogers, G., 1989, 1992; Rogers & Mahler, 1994;
Rutherford et al., 1983; Sarason, 1971; Shotsberger & Crawford, 1999; Smallwood,
1989). As Sarason stated, “Good ideas and missionary zeal are sometimes enough to
change the thinking of individuals; they are rarely, if ever, effective in changing
complicated organizations (like school) with traditions, dynamics, and goals of their own”
(p. 213). The reasoning behind this may be found throughout the body of literature related
to innovation diffusion, beginning with the early research of Hall and continuing through
the research of Shotsberger and Crawford. The common thread that these studies shared
over their 20-year span is that the reluctance on the part of practitioners to implement a
curricular innovation could be directly correlated to their (a) feeling threatened by the
innovation; (b) concern over the amount of coordination, logistics, and personal time
consumed that was directly related to the implementation of the innovation; (c) concern
over how implementation of the innovation was affecting learners; and (d) concern that
another approach might have even more impact than the innovation presently being
implemented. Hord et al. discussed these concerns as follows:
… when engaged in any change process, teachers will have specific and
individualistic concerns about the change and their involvement in it.
Concerns refer to the feelings, thoughts, and reactions individuals have
about a new program or innovation that touches their lives. Being
concerned about change is universal, even though the nature of the
concerns varies from person to person. Concerns exert a powerful
influence on the implementation of a change, and they determine the kinds
of assistance that teachers find useful. (p. 30)
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According to research by Marsh and Odden (1991), a critical component in
implementing new curriculum frameworks is the effort of the state and districts to train
teachers in the substance of those frameworks. Darling-Hammond (1990) also found
evidence of this need after analyzing earlier studies of teacher response to new curriculum
frameworks and related state policies. She concluded that
if policymakers want to change teaching, they must pay attention to teacher
knowledge. And if they are to attend to teacher knowledge, they must look
beyond curriculum policies to those policies that control teacher education
and certification, as well as ongoing professional development, supervision
and evaluation. (p. 346)
Fullan’s research on systemic change in the educational organization (Fullan &
Steiglebaur, 1991) both supported and expanded this concept as he concluded that if
systemic curricular program change was to be effective, two-way, top-down/bottom-up
solutions were needed in which schools and districts influence each other through a
continually negotiated process and agenda. Because practitioners receive direction and
leadership from both the district and state levels, change agents and champions at the state
and district level must develop an understanding of the perceptions of the practitioners
affected by the innovation and be responsive to the needs of those practitioners.
Recommendations of research concerning the diffusion of innovations and gaining
practitioners’ endorsement of programmatic change state that the concerns of practitioners
toward the innovation need to be addressed prior to a mandate of incorporation (Hord et
al., 1987; Linnell, 1992; Rutherford et al.,1983; Rogers, 1989, 1992; Rogers & Mahler,
1994; Sarason, 1971). Sarason also determined that for change to be effective (in addition
to addressing the needs of the individuals that make up the organization), it must also
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address the organizational structure (i.e., the teachers [practitioners] and administrators
[change agents] who actually carry out the change) and the relationship of the
organization to the community environment (i.e., students, parents, and various
community groups [change advocates and champions]) in which it operates. As revealed
by the research of Hal , Rutherford et al., and Rogers, a lack of consensus between change
agents and practitioners as to the need for change was the cause of a marked increase in
the level of anxiety related to the practitioners’ role in implementing the innovation.
A large body of the research on the diffusion of innovations has shown that where
there had been a high level of anxiety centered on the innovation, programs either became
dysfunctional or maintained the status quo (Nee, 1993; Pullias, 1987; Rogers, 1989;
Virginia Polytechnic and State University, 1982; White,1990; Wright, 1990). Zaltman,
Florio, and Sikorski (1987) gave as a profound reasoning for this phenomenon:
“Educators have more reason to resist change than other professionals because they are
confronted with more innovations and pseudoinnovations with less hard evidence about
their effectiveness than any other profession” (p. 174). They also noted that the
manifestation of this resistance to programmatic change, as exhibited by educators, was
“any conduct that served to maintain the status quo in the face of pressure to alter the
status quo” (p. 174). In order to combat complacency and satisfaction with the status quo,
Kowalski and Reitzug (1993) insisted that in-service professional development is
necessary.
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Conditions of Change
Ely (1997) suggests that regardless of whether it is seen through the lens of
diffusion (Rogers, 1983), marketing (Kanter, 1983), or organizational development (Miles
& Eckholm, 1985), the goal of dissemination is still the same: inform, promote, and
change. As a true litmus test of change, Ely posits that it is the degree to which the
innovation has been institutionalized (i.e., has become integrated into the organization and
is no longer considered an innovation) that determines if it has been successful. In order to
do this, he suggests that evaluation and dissemination processes need to be closely linked
and included throughout the design and development process.
Ely (1999) contended that implementation, the phase after adoption and before
confirmation in Rodgers' DoI Model, is an essential and often overlooked part of the
innovation process. And, although developed for implementing instructional technology
innovations, Ely’s strategy goes beyond adoption and diffusion to describe the conditions
that must be present in order for any innovation to be successfully implemented and
eventually institutionalized within an organization. Ely’s conditions of change (1990)
sought to provide answers to the question “What else can make the adoption easier or
impede the adoption?” once an implementation plan has been developed to launch an
innovation. Ely listed eight conditions (1990, 1999) that should exist or be created in the
environment where the innovation is to be implemented in order to facilitate the
implementation (see Figure 7).
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Condition

Description

Linked to……

Dissatisfaction with
the status quo

the precondition for people to accept a Leadership
change is that they must first perceive
a need to change the environment.

Expertise

people who will ultimately implement Resources, rewards &
any innovation must possess sufficient incentives, leadership, and
knowledge and skills to do the job
commitment

Resources

Things needed to make it
work–funding, tools, materials,
technology, technical support, and
infrastructure to support its
implementation

Commitment, leadership, and
rewards & incentives

Time

the implementers must have time to
learn, adapt, integrate, and reflect on
what they are doing.

Participation, commitment,
leadership, and rewards &
incentives

Rewards or incentives People require encouragement related Participation, resources, time,
to their use of the innovation and
and dissatisfaction w/status
either extrinsic or intrinsic motivators quo
preceding and following adoption can
add value to the innovation.
Participation

Adopters should be provided
opportunities to openly communicate
their ideas and opinions in order to
develop a sense of the ownership of
the innovation.

Time, expertise, rewards &
incentives

Commitment

There must be "firm and visible
evidence that there is endorsement
and continuing support for
implementation" (Ely, 1995).

Leadership, time, resources,
and rewards & incentives

Leadership

Realistic expectations from competent Participation, commitment,
and supportive leaders who are
time, resources, and rewards &
committed to the project have a great incentives
impacts on the process of
implementation

Adopted from Ely (1990, 1997, 1999).

Figure 7. Conditions of Change
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Resistance to Programmatic Change in Technology Education
After evaluating the status of industrial arts, Copeland (1982) reported that even
though leaders like Warner in the 1940's, Maley in the 1950's, Olson in the 1960's, and
DeVore in the 1970's had proposed new curriculums to reflect industry and technology,
many industrial arts programs were no different in content or practices than they had been
in the 1950's and 1960's. Similarly, Lux (1983) pointed out that none of the name changes
or pilot programs that had been imposed on the field had been able to move the profession
away from its fascination with drafting, metalworking, and woodworking even though
there was continuing evidence that changing the name of the activities rather than the
activities themselves would have no positive effect (p. 2). This was supported by research
on the adoption of technology education by practitioners in Minnesota, conducted by
Swanson in 1983 (see Swanson, 1984). In his study, Swanson found that out of 150
industrial arts teachers responding to his survey, only 5 reported to be teaching technology
education while the majority (110 teachers) were teaching traditional industrial arts. In a
second study he reported “the plain truth of the matter is that the profession just is not
buying technology education” (Swanson, p. 2). As pointed out by Copeland in his
evaluation of industrial arts, the major influences affecting the type and quality of
industrial arts programs were the habits, attitudes, and practices that industrial arts
teachers acquired in teacher education programs at both the undergraduate and graduate
levels.
Five years after the American Industrial Arts Association (AIAA) changed its
name to the International Technology Education Association (ITEA) and technology
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education had been proclaimed as the replacement for industrial arts, Rogers (1989)
expressed concern that the industrial arts field had “failed to evaluate change whether in
terms of direction, amount, perceived need, or diffusion” as the result of and evaluation of
practitioners’ reactions to implementing technology education (p. 38). Using the Concerns
Based Assessment Model (CBAM) developed by Hall (1979), Rogers (1989) analyzed the
data collected from practitioners in the field of industrial arts with the Stages of Concern
Assessment (SoCA7). Of those practitioners who responded to his survey and were aware
of technology education, one-third had self-doubts and lacked confidence in the
innovation, and none of them had adopted technology education. Rogers concluded that
the practitioners failed to adopt the innovation for the following reasons: (a) Change
advocates had failed to show the relative advantage of the innovation to practitioners; (b)
practitioners may have viewed the innovation as incompatible with their existing values,
past experiences, or potential needs; and (c) practitioners may have failed to accept the
innovation because it had been externally developed.
A similar investigation by Smallwood (1989) on the adoption of the technology
education curriculum change by industrial arts teachers in Indiana, found that (a) middle
school teachers held a more favorable attitude toward the technology education
curriculum than high school teachers, (b) younger teachers were more receptive to it than
older teachers, and (c) urban teachers were more in favor of it than suburban or rural
teachers. His study also revealed that (a) 50% of those who responded opposed the more

7

Acronym used by Rogers (1989) to identify the Stages of Concern Assessment
instrument used with the Concerns Based Adoption Model.
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than 50 hours of professional development required to implement the new program; (b)
40% believed that students would be less likely to sign up for a “technology” class than a
traditional industrial arts class; and (c) 38% felt that students would be less interested in
the new curriculum.
Reporting on a study he conducted in 1989 to determine the amount of progress in
the transition from industrial arts to technology education, Oaks (1991) revealed that
although 80% of the state supervisors of industrial arts/technology education considered
the change from industrial arts to technology education as important, and all of them
stated that at least 50% of their teachers were amenable to changing their existing
programs to a technology base, 78.3% noted a lack of community support for the change.
Additionally he found that although 83% of State supervisors stated that they had either
changed the name of the field to reflect technology or were planning to do so, there was a
discrepancy between the new name of the program and what was actually being taught.
In another study that used the SoCA to solicit data, Rogers (1992) found that only
those practitioners in Omaha, Nebraska, 41 to 50 years old showed any acceptance of the
innovation of technology education, and that teachers with 26 or more years of teaching
experience had definite ideas about educational alternatives to the proposed new
curriculum and were revising technology education before they accepted it. He concluded,
as in his 1989 study, that “the acceptance of technology education by industrial arts
teachers might have been enhanced if the advocates of technology education had shown
the teachers the relative advantage of the new curriculum” (p. 56), and that “adoption of
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technology education might also have been assisted if the technology education change
agents had taken into consideration the feelings of industrial arts teachers” (p. 57).
Linnell (1992) found that the concerns of technology education teachers toward
the curriculum change from industrial arts to technology education were primarily in the
ways that the change would affect them personally, their knowledge of the subjects, and
their ability to manage their educational and administrative responsibilities. Other areas of
concern he identified were (a) effectiveness of communication of the objectives; (b)
allocation of resources; and (c) requirements of the technology education curriculum from
the State Department of Education. He concluded that although there were potential
benefits in changing to the technology education curriculum, the practitioners were
concerned with (a) finding out more about the requirements of the new curriculum; (b)
how the new implementation of the new curriculum would affect them personally; and (c)
how they could organize their methods and resources for success in the technology lab
and classroom. Because the concerns of practitioners in this study about the change from
industrial arts to technology education were due to those aspects that affected them
personally (e.g., Informational–stage 1, Personal–stage 2, and Management–stage 3),
Linnel (1992) stated that change facilitators “must understand that top priority is the
teachers’ personal concerns” (p. 51). He reasoned that “if teachers believe they have an
investment in the outcome of the curriculum change, and they believe that the
administrators who are mandating the change are interested in the welfare of the teachers,
the stage will be set for a smooth curriculum transition” (p. 51).
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When Rogers and Mahler (1994) conducted research to assess the acceptance of
technology education by industrial arts teachers, the findings showed that a decade after
its proclamation as the new locus for what had been industrial arts, 76.25% of teachers in
the field failed to accept, let alone endorse, technology education. The following
compilation of the possible explanations for the lack of acceptance was gleaned from the
body of research on acceptance of technology education by industrial arts teachers:
1.

Advocates of technology education had failed to show any relative advantage
of the curriculum to the teachers asked to implement the change (Rogers,
1983).

2.

The innovation may have been viewed as incompatible with the teachers’
existing values, past experiences, or potential needs (Rogers, 1983).

3.

The technology education curriculum was externally developed, and teachers
are more likely to accept innovations they were involved in developing
(Rutherford et al., 1983).

4.

Technology education change agents ignored the feelings of industrial
technology education teachers by failing to provide adequate in-service
training on the adoption of the new curriculum (Linnell, 1992; Rutherford et
al., 1983).

5.

The previous change experience of the industrial arts teachers may have not
been positive (Rutherford et al., 1983).

6.

The technology education programs may not have been suited to the schools’
needs (Loucks & Melle, 1980).

7.

The technology education proponents may not have invested enough time or
enough funds in the diffusion of their innovation (Loucks & Melle, 1980).

8.

Inadequate in-service training on the adoption of new curriculum, and the
possibility that previous change experiences of teachers may have been
negative (White, 1990).
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Other reasons as to why there has been a lack of acceptance of technology education can
be explained using Schwahn and Spady’s Rules of Change (1998). Although directed at
systemic change in the context of educational technology within the school structure, the
causal relationships between the five reasons why change doesn’t happen and the Rules of
Change (See Figure 6) apply equally well to individuals and programs such as technology
education teachers and technology education when new innovations are introduced.
Teachers’ Impact on Student Achievement
The body of literature is replete with studies on the impact that teachers have on
students. The portion of that body of literature which is applicable to this study can be
divided into two classifications; (a) the impact that teachers’ perceptions or beliefs have on
student achievement, and (b) the impact of teacher quality on student achievement.
Grossman, Wilson, and Shulman (1989) described a component of the teachers’
belief system that they called "beliefs about subject matter." They claimed that a teachers'
beliefs about the subject matter combined with their beliefs about students, schools,
learning, and the nature of teaching, "powerfully affect[ed] their teaching" (p. 31). They
identified two types of beliefs: one was concerned with subject matter and the priorities
teachers assign to topics; the other was related to teachers' orientation to the subject
matter. According to Gudmundsdottir (1990), these beliefs or values shape the content of
the subject matter that teachers feel is important for students to know. It also legitimates
or excludes a range of pedagogical strategies that teachers feel are appropriate or
inappropriate for teaching their subject matter to a given group of students.

79

Impact of Teachers’ Perceptions of Student Ability on Student Achievement
Studies conducted over the last three decades dealing with the influence that
teachers’ expectations8 of students have on student outcomes, have shown that teachers
form initial expectations with little or no knowledge of students' academic development
(e.g., Anyon, 1980; Cooper & Good, 1983; Rist, 1970). In turn, these expectations result
in two effects on student performance; (a) the Pygmalion-effect, and (b) the sustaining
teacher expectation effect. The Pygmalion-effect (or self-fulfilling prophecy) is a false
expectation that guides behavior that, in turn, causes the expectation to become true
(Rosenthal & Jacobson, 1968). A sustaining teacher expectation effect, on the other hand,
occurs as the result of a teachers’ response based on his/her existing expectations for the
student rather than to changes in student performance caused by sources other than the
teacher (Cooper and Good, 1983). Research conducted in this area has confirmed that
teachers' perceptions about student ability affect student outcomes (Bamburg, 1994;
Brophy, 1983, 1986; Cooper & Tom, 1984; Cotten & Wikelund, 1997; Feldman & Theiss,
1982; Good, 1981, 1987; Rist, 1970, 1996; Slavin, 1994; Winfield, 1986). Cooksey and
Freebody (1986) relate that teachers’ perceptions fall into two categories: (a) general
ability (i.e., attentiveness, independence, originality of thought, receptiveness of ideas and
ability to work alone); and (b) social/behavioral cues (i.e., considerateness, determination,

8

Teacher expectations refers to the inferences that teachers make about the
academic behavior of a student based on their perception as to where the student is
academically at the time the inference is made. And, involves the teacher's prediction
about how much academic progress the student will make over a specified period of time,
and the degree to which the teacher over- or underestimates the student's present level of
performance.
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co-operativeness, self-confidence and obedience). In the study conducted by Feldman and
Theiss on the joint effects of student and teacher expectations, teacher's perceptions of
students directly influenced the students' achievement outcomes. Brophy (1986) found a
correlation between maximized achievement and teachers who expected students to
master the curriculum and emphasized instruction as basic to their teacher role while
devoting most of their classroom time to academic objectives rather than non-academic or
having no clear objectives.
Impact of Teachers’ Content Knowledge on Student Achievement
According to the American Federation of Teachers (AFT) (1995) teachers who do
not know content cannot teach it. This position has been supported by a number of recent
studies investigating the impact of teacher quality on student learning (e.g., Ferguson,
1991; Hanushek, 1992; Lieberman & Miller, 1991; Sanders, 1999; Sanders & Horn, 1994;
Sanders & Rivers, 1996; Wright, Horn, & Sanders, 1997). These studies revealed that out
of all the school level variables related to student achievement (i.e., class size, the location
of the school [urban, suburban, rural], per-pupil expenditure, ethnic make-up, percentage
of children eligible for free and reduced-cost lunches, the heterogeneous or homogeneous
makeup of the school, ability-grouping, and the quality of the teachers), the one with the
greatest impact was teacher quality (Sanders) because what teachers know and do makes
the most difference in what students learn (Darling-Hammond & Ball, 1998; Ferguson,
1991; Greenwald, Hedges & Laine, 1996).
Although knowledge of subject matter in itself does not guarantee high-quality
teachers, a number of studies indicate that the most successful teachers have adequate
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preparation in the subject matter they teach (cf. Armour-Thomas, Clay, Domanico, Bruno,
& Allen, 1989; Erekson & Barr, 1985; Greenberg, 1983; Haberman, 1984). A number of
researchers have pointed out that preparation of qualified teachers should include
education and training in specific curriculum areas as well as the study of actual teaching
techniques and instructional strategies (cf. Compston, 1998; Darling-Hammond, 1998;
Shanker, 1996). Byrne (1983) suggested that:
It is surely plausible to suggest that insofar as a teacher’s knowledge
provides the basis for his or her effectiveness, the most relevant knowledge
will be that which concerns the particular topic being taught and the
relevant pedagogical strategies for teaching it to the particular types of
pupils to whom it will be taught. If the teacher is to teach fractions, then it
is knowledge of fractions and perhaps of closely associated topics which is
of major importance… Similarly, knowledge of teaching strategies relevant
to teaching fractions will be important (p. 14).
The findings of Both Shulman (1986) and Sternberg and Horvath (1995), although they
agreed, provided additional insight when they succinctly pointed out that expert teachers
must be well versed in their subject matter (content knowledge). And, to perform excellent
instruction, expert teachers needed to know how to both teach in general (pedagogical
knowledge) and possess integrated knowledge of what and how to teach a specific topic
(pedagogical content knowledge). As Shulman (1987) stated:
Pedagogical content knowledge identifies the distinctive bodies of
knowledge for teaching. It represents the blending of content and pedagogy
into an understanding of how particular topics, problems or issues are
organized, represented, and adapted to the diverse interests and abilities of
learners, and presented for instruction. Pedagogical content knowledge is
the category most likely to distinguish the understanding of the content
specialist from that of the pedagogue" (p. 4).
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This has been borne out in several recent studies that revealed correlations between higher
levels of student achievement and both the kind and extent of professional development
opportunities afforded to mathematics teachers (cf. Brown, Smith, & Stein, 1995; Chaney,
1995; Cohen & Hill, 1997, 1998; Damnjanovic, 1998; Fennema et al., 1996; Kahle, 1997;
Kennedy, 1998; Killion, 1999; Monk, 1994; Monk & King, 1994; Mullens, Laguarda,
Leighton, O’Brien, Wimberly, & Murphy, 1996; National Science Board, 1998; U.S.
Department of Education, 1996; Wiley & Yoon, 1995). These studies all showed that
sustained professional development that (a) focused on specific subject content, (b) was
grounded in content-specific pedagogy, (c) expanded the range of teaching practices
available to teachers in the classroom, and (d) was linked to the new curriculum teachers
were learning to teach, was likely to enhance student achievement by helping to increase
their conceptual understanding.
The content learned by teachers is what is important. As Monk (1994) discovered,
additional course-work taken by teachers in the specific content area of the subjects they
taught had a positive effect on student learning, while additional course-work in unrelated
subjects had no, or a negative effect on student learning. These findings were supported by
The National Science Board (1998) when it reported that advanced course-work in the
specific content area being taught (e.g., graduate courses), as well as a high level of
achievement (class standing) by teachers in those courses, was directly related to improved
student achievement.
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Effect of Teachers’ Self-Perceptions of
Content Knowledge on Teaching Ability
Research conducted over the past decade has shown that although teachers
generally support high standards for teaching and learning, many believe they are
inadequately prepared to implement the teaching practices required to meet those high
standards (Cohen, 1990; Elmore & Burney, 1996; Elmore, Peterson, & McCarthey, 1996;
Grant, Peterson, & Shojgreen-Downer, 1996; Hirsch, 1997; National Science Board,
1999; Sizer, 1992). As Darling-Hammond (1997) pointed out, only 10% of teachers in
Illinois, New Mexico, and Tennessee had the chance to spend more than one day studying
their subject area (p. 34). Additionally, many teachers indicate that current professional
development practices are of mixed value (Hirsch, 1999). Moreover, the U.S. Department
of Education (1999) believes that teachers need more opportunities to become
intellectually engaged with their subject matter.
A number of studies have shown that students learn more from teachers with
strong academic skills than they do from teachers with weak academic skills (Ballou 1996;
Ehrenberg and Brewer 1994; 1995; Ferguson 1991; Ferguson & Ladd 1996; Mosteller &
Moynihan, 1972), and that teachers with weaker content backgrounds teach much
differently than their colleagues with stronger content backgrounds. Ball (1990) and
Mosenthal and Ball (1992) found that mathematics teachers with weak backgrounds in the
subject matter had difficulty choosing and designing problems and asking appropriate
questions. A teacher’s weak content knowledge may not only influence how a subject is
taught, but also what is taught. McNamara (1991) and Ball and McDiarmid (1989)
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postulate that teachers with limited knowledge may avoid teaching certain subjects, fail to
challenge misconceptions, discourage student interaction, and avoid whole class
discussions or other teaching situations that would expose their limited knowledge.
Carlsen (1993) observed that the depth of subject-matter knowledge that teachers
possessed strongly influenced their teaching styles and, through language analysis
determined that when teachers were unfamiliar with the topic they were teaching they
tended to talk more and relied on low cognitive level questioning techniques. Kennedy
(1990, 1991) found that majoring in a subject did not guarantee a teachers’ depth of
understanding. However, to be effective, teachers had to be “fluent” in their subjects with
up-to-date knowledge of specific concepts, understanding of the complex relationships
within the subject, and knowledge of the relevance of the subject in every day life.
A number of studies (cf., Hirsch, Koppich & Knapp, 2001; National Association of
State Directors of Teacher Education and Certification, 2000) have shown that the
professional development policies and practices in most states, districts, and schools do
not offer sufficiently powerful incentives for teachers to improve their subject-matter
knowledge or to seek demanding, high-quality professional development experiences. Recertification requirements in many states often encourage the accumulation of continuing
education units through attendance at workshops or credit hours in nonprofessional
subjects rather than a coherent program to improve content knowledge and teaching
practice (U.S. Department of Education, 1998).
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In-Service Professional Development
In the time-line of educational history, research on professional development in the
United States is a recent event. In-depth research only began during the last half of the 20th
century. Butts (1969), after witnessing the migration of the most qualified teachers to
business and industry from the educational environment, reasoned that the teaching
profession was losing its attractiveness. As a result of the lower quality of teachers that
remained, he recommended that a concentrated effort be launched to attract and hold the
best people in the profession. A number of strategies were subsequently proposed to
elevate the quality of teachers and, therefore, education. The most viable of the proposals
appeared to be the implementation of systematic and prolonged in-service staff
development programs designed to raise the standards of unqualified teachers. Thus,
through in-service professional development and training an avenue was opened to help
teachers grow professionally and become both competent and effective in their jobs
(Johnson & Yeakey, 1971).
Research on teacher preparation and professionalism over the past decade suggests
that never before in the history of education has there been the current level of recognition
as to the importance of professional development and its relationship to student
achievement. During the past decade, professional development for teachers was
considered so important in improving teacher quality and, therefore, the quality of
education our students receive, that it was added to the original set of six national
education goals when congress adopted H.R. 1804 Goals 2000: Educate America Act of
1993. Title I § 102(4)(A) of the Act specifically states that “by the year 2000, the nation’s
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teaching force will have access to programs for the continuous improvement of their
professional skills and the opportunity to acquire knowledge and skills needed to instruct
and prepare all American students for the next century” (p. 6). Lieberman and Miller
(1991) summed it up succinctly when they stated that “professional development and
training for people who work with students is at the core of educational reform and
acknowledges the critical place of the individual in the change process” (p. 17).
Effectiveness of In-Service Professional Development
For over 40 years, the research conducted on teacher in-service professional
development and training has touted it as consequential to both the personal and
professional improvement of teachers (Butts, 1969; Johnson & Yeakey, 1971; Jones,
1988; Joyce & Showers, 1983; Unruh & Turner, 1970). However, the findings of a
substantial body of that research revealed that many of the attempts fell short of achieving
their stated objectives because of a lack of clear cut policies about the real needs and
objectives of the courses offered (Brimm & Tollett, 1974; Jongmans, 1996; Newton &
Tarrant, 1992; Pierce & Hunsaker, 1996). Brimm and Tollett’s study of the attitudes of
teachers in Tennessee towards the types of in-service training that they had experienced
revealed a number of significant weaknesses: (a) Many of the in-service programs were
not relevant; (b) inadequate planning was performed prior to delivery of the in-service
training; (c) the goals and objectives of the in-service training were not clearly stated; and
(d) there were insufficient follow-ups to the in-service training to accurately assess its
effectiveness.
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Two decades after the in-service problems were identified by Brimm and Tollett,
national studies revealed that the status of in-service professional development and
training remained virtually unchanged and, that many of the problems were still prevalent.
International studies by Newton and Tarrant (1992), Pierce and Hunsaker (1996), and
Jongmans (1996) revealed that the problems identified by Brimm and Tollett’s study were
not confined to the United States. Rather, they were prevalent worldwide. Typical of the
problems found internationally were those revealed in the study conducted by Newton and
Tarrant. They found that in-service training was ineffective because: (a) Participants either
had no clear picture of the policy involved, or the policy dealt with was not discussed
thoroughly; (b) the in-service was a one-time event with no follow-up courses; (c) the
policies that were covered had not been effectively demonstrated and practiced; (d) the
course provider had not proven himself in the particular field; and (e) the training was
carried out in isolation from the real world of schools.
Developing Quality In-Service Professional Development
Although in-service programs are generally accepted as necessary for professional
development, they are often viewed as a waste of time by the teacher participants
(Bradley, 1996; Evans, 1986; Sparks & Loucks-Horsley, 1990). As Evans’ major review
of literature on in-service education concluded, “There is near-unanimous agreement
concerning the status of current in-service practices; they are deplorable” (p. 14).
According to What Matters Most: Teaching for America’s Future (National
Commission on Teaching for America’s Future, 1996):
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We have finally learned in hindsight what should have been clear from the
start: Most schools and teachers cannot produce the kind of learning
demanded by the new reforms — not because they do not want to, but
because they do not know how, and the systems in which they work do not
support them in doing so. (p. 5)
Teacher Involvement in Planning
Effective in-service professional development and training, according to the body
of research, should use a collaborative approach that involves all stakeholders (all
individuals involved in and/or affected by an in-service program) when planning,
implementing, and evaluating in-service professional development programs because
success is dependent on gaining serious commitments from participants, administrators,
and school district personnel (Creamer, 1986; Minix & Pearce, 1986; Ornstein & Hunkins,
1998; Palinscar, Ransom, & Derber, 1989). As Evans (1986) pointed out, in-service
training sessions become more effective if participants possess a sense of ownership (buyin) in the program. Sparks and Hirsch (1997) of the National Staff Development Council
(NSDC) also pointed out that “staff development not only must affect the knowledge,
attitudes, and practices of individual teachers, administrators, and other school employees,
but it also must alter the cultures and structures of the organizations in which those
individuals work” (pp. 1-2). Fullan and Steigelbauer (1991) also suggested that
professional development programs should be carefully designed and implemented to
provide continuity between what teachers learn and what goes on in their classrooms and
schools; otherwise these activities are not likely to produce long-lasting effects on either
teacher competence or student outcomes.
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Duration of Professional Development
Recent studies have suggested that the duration of professional development is
related to the amount of teacher change (Shields, Marsh, & Adelman, 1998; Weiss,
Montgomery, Ridgway, & Bond, 1998). Additional research shows that sustained
professional development provides a context in which it can have a lasting impact because
it assumes that mastering complex ideas and skills requires continuous learning and longterm support (Corcoran, 1995; Darling-Hammond, 1998; Guskey, 1995; Harkreader &
Weathersby, 1998). This research supports that of Joyce and Showers (1983) which found
that effective programs require sustained, ongoing efforts with proper funding.
Summary
The purpose of this review of literature has been to present scholarly information
needed to understand and frame the complexity of innovation diffusion in the field of
technology education as it relates to the Standards for Technological Literacy (ITEA,
2000). Research was presented in this chapter that addressed (a) the national education
standards controversy in the United States, (b) organizational change, (c) innovation
acceptance, (d) resistance to programmatic change in technology education, and (e) inservice professional development for educational practitioners in order to understand the
context of the study.
During this review of research and literature, no documentation was found to
suggest that any studies had been conducted within higher education that examined the
current status of adoption of the content standards presented in the Standards for
Technological Literacy (ITEA, 2000) by technology education practitioners. Because
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adoption of the content standards presented in the Standards for Technological Literacy
would require amending the existing Technology Education Curriculum Frameworks, and
updating the Technology Education Curriculum Standards in Tennessee, there would also
be a parallel need for colleges of education to update pre-service teacher training to reflect
the enhanced modes of classroom delivery used in technology education in their methods
courses, and for technology education coordinators in Tennessee to provide in-service
professional development programs for current practitioners in technology education.
Technology education has been shown to be effective with at-risk students and as
a tool of cross curriculum integration. Therefore, an empirical study of the perceptions of
practitioners in the field of technology education will assist decision makers in plotting the
best course for timely diffusion of the innovation by addressing the concerns of the
practitioners.
It is in this environment that the National Education Association, the largest
teacher union in the United States, opposes national standards on the grounds that they
would cause a loss of teacher autonomy and be unfair to minorities. On the other hand, the
American Federation of Teachers, AFL•CIO supports national education standards as they
provide the same high standards of education for all students.
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CHAPTER III
METHODS AND PROCEDURES
Introduction
A review of literature revealed that there is a need to determine practitioners’
perceptions toward acceptance of, or level of concern about, an innovation prior to its
mandate (Rogers, 1983). As of the time that this study was initiated, no research had been
conducted within the field of technology education to determine if practitioners in the field
endorsed the content standards contained in the Standards for Technological Literacy
(ITEA, 2000) or to determine if practitioners in Tennessee had concerns as to (a) how
well these new national standards fit within the Technology Education Curriculum
Framework (TBE, 1999b); (b) the perceived need for in-service training to incorporate the
content standards contained in the Standards for Technological Literacy into the existing
curriculum; or (c) the perceived ability of students enrolled in technology education to
acquire the content specified in the standards contained in the Standards for
Technological Literacy.
Research Methodology
This study used a non-experimental, descriptive research design in which
self-reported perceptions of technology education teachers toward the content standards
contained in the Standards for Technological Literacy (ITEA, 2000) were analyzed in
order to answer the research questions presented in Chapter I. Non-experimental research
was defined by Kerlinger (1986) as “systematic, empirical inquiry in which the scientist
does not have direct control of independent variables because their manifestations have
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already occurred or because they are inherently not manipulable” (p. 348). This design
was chosen in order to analyze the perceptional data of respondents in order to provide a
basis on which relevant, content-specific, in-service training for technology education
practitioners in Tennessee could be developed.
Research Questions
Research Question One
To what extent do technology education teachers in Tennessee endorse the content
standards presented in the Standards for Technological Literacy (ITEA, 2000)?
Successful diffusion of an innovation such as the new Technology Education
Curriculum Framework (TBE, 1999b) based on the content standards presented in the
Standards for Technological Literacy (ITEA, 2000) requires that practitioners endorse or
buy-into the innovation (Rogers, 1983, 1995, 1997). Many reform-minded educators have
recognized that for an innovation to be adopted, the process of adoption must focus on
the people who are expected to implement the innovation because without their buy-in the
change will almost inevitably fail (Berlin & Jensen, 1989; Boser, 1991; Korinek et al.,
1985; Valencia & Killion, 1988; Woodward & Mathinos, 1987).
Knowledge of the percentage of practitioners that have adopted the national
standards for technology educaiton will provide change advocates an indication as to
where in the diffusion process technology education teachers in Tennessee are. It will also
aid in determining areas of training that might be needed to help influence the decisions of
those teachers who are reluctant to endorse the standards to adopt them.
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To determine the level of endorsement/buy-in of the content standards,
respondents were asked to indicate a dichotomous response (Yes/No) to the statement “I
endorse inclusion of this technology content standard.” During the design phase a
determination was made to set a cut-point percentage of endorsement of less than or equal
to 90% of the respondents as being significant to warrant further investigation. The cutpoint was chosen based on the number of students that could possibly be affected as a
result of teacher non-endorsement. Analysis of the data were made in the form of
frequency counts and percentages of the dichotomous data (1 = yes, 0 = no) for each of
the 20 content standards using the frequencies procedure with percentages of SPSS.
Research Question Two
What are technology education teachers’ perceptions as to how well the content
standards in the Standards for Technological Literacy (ITEA, 2000) fit within the existing
curriculum under the Technology Education Curriculum Framework (TBE, 1999b)?
The review of research and literature revealed two areas of study related to
practitioners’ perceptions as to the fit of content within the curriculum presented in their
classrooms. The first area of study dealt with the level of content knowledge possessed by
the practitioner. The second area of study dealt with practitioners’ acceptance of
programmatic change.
Research related to practitioners’ level of content knowledge of the subjects they
teach revealed that when the level of content knowledge was low, practitioners were
reluctant to present the material in the classroom. Furthermore, curricular content that had
not been addressed through some form of professional development program was viewed
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as being outside the scope of the current curriculum and therefore rejected by the
practitioner. On the other hand, research related to programmatic change in education has
shown that practitioners who resist innovations do so because change advocates
implemented change without (a) showing any relative advantage of the innovation to
practitioners asked to implement the change, (b) effectively demonstrating to practitioners
that the innovation is compatible with their existing values, past experiences, and potential
needs; or (c) involving practitioners in the development of the innovation or the plan for
its implementation (Linnell, 1992; Oaks, 1991; Rogers, 1983, 1989, 1992; Rogers &
Mahler, 1994). The concerns of practitioners that are raised as a result of each of these
factors is also associated with a stage of concern in CBAM. However the holistic
evaluatory nature of CBAM for programmatic change renders it cumbersome when trying
to evaluate the concerns of practitioners toward each element of that change.
By determining practitioners’ perceptions as to the fit of each of the content
standards within the existing curriculum framework, change advocates are provided with
an indication of practitioners’ concern toward each of the standards. This will allow
change advocates to address the specific concerns of practitioners by showing the relative
advantage of the innovation and program compatibility. Additionally it will provide them
with the information needed to develop in-depth, hands-on, training that will strengthen
both the subject matter content knowledge and pedagogical content knowledge necessary
for practitioners to be able to effectively present the material. Furthermore, through
analysis of data collected and addressing specifically those standards for which there is a
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perceived disagreement as to their fit within the existing curriculum, change advocates will
involve practitioners in developing in-service training related to program implementation.
To determine practitioners’ level of perception as to how well the content
standards in the Standards for Technological Literacy (ITEA, 2000) fit within the existing
curriculum framework, the median and mode of six-point, Likert-type, fixed-scale, forced
selection categorical response data (range: 3 = totally agree, -3 = totally disagree) to the
statement “this content standard fits within my present curriculum” were calculated for
each of the 20 content standards. The analyses were accomplished using the frequencies
procedure of SPSS.
Research Question Three
What is the perceived level of need for in-service training to facilitate incorporation
of the content standards in the Standards for Technological Literacy (ITEA, 2000) into
the existing curriculum as reported by technology education teachers in Tennessee?
The effectiveness of innovation diffusion – whether it be a change in the
curriculum, accountability, textbooks, or the introduction of new technology – is largely
contingent upon a quality in-service professional development program that provides
teachers with the knowledge and skills that they perceive as potentially useful in expanding
their teaching capabilities (Boser, 1991; Cordeiro, 1986; Fullan & Steiglebaur, 1991;
Guskey, 1986; Miles & Louis, 1990; Wilkinson, 1990). The review of literature revealed
that teachers weak content knowledge not only influenced how a subject was taught, but
also that these teachers may avoid teaching certain subjects, fail to challenge
misconceptions, discourage student interaction, and avoid whole class discussions or other
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teaching situations that would expose their limited knowledge (Ball & McDiarmid, 1989;
McNamara, 1991).
Linnell (1992) pointed out that change facilitators must address the personal
concerns of practitioners because “if teachers believe they have an investment in the
outcome of the curriculum change, and they believe that the administrators who are
mandating the change are interested in the welfare of the teachers, the stage will be set for
a smooth curriculum transition” (p. 51). His research, like that of others before him,
concluded that two of the factors in the failure of innovation diffusion were that (a)
change agents ignored the feelings of practitioners by failing to provide adequate inservice training on the adoption of the innovation (Linnell; Rogers, 1983; Rutherford et
al., 1983) and (b) in-service training on the adoption of the innovation was inadequate
(White, 1990). Therefore, by determining which of standards practitioners perceive there
being a need for in-service training prior to incorporating the standard into their
curriculum, change agents will be able to develop content-specific in-service training that
addresses those perceived needs.
To determine the perceived level of need for in-service training, the median and
mode of six-point, Likert-type, fixed-scale, forced selection categorical response data
(range: 3 = totally agree, -3 = totally disagree) to the statement “inservice training is
needed to implement this content standard” were calculated for each of the 20 content
standards. These analyses were also accomplished with the frequencies procedure of
SPSS.
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Research Question Four
What is the perception of technology education teachers in Tennessee as to the
level of student ability in acquiring the content specified in the content standards contained
in the Standards for Technological Literacy (ITEA, 2000)?
The review of research and literature related to practitioners’ perceptions as to the
level of student ability in acquiring the content specified in content standards revealed that
teachers' perceptions about student ability affect student outcomes (Bamburg, 1994;
Brophy, 1983, 1986; Cooper & Tom, 1984; Cotten & Wikelund, 1997; Feldman & Theiss,
1982; Good, 1981, 1987; Rist, 1970, 1996; Slavin, 1994; Winfield, 1986). The research
also showed that teachers expectations are often initially formed without prior knowledge
of student academic development (Anyon, 1980; Cooper & Good, 1983; Rist, 1970).
To determine the perceived level of student ability to acquire the content explicit in
the standards, the median and mode of six-point, Likert-type, fixed-scale, forced selection
categorical response data (range: 3 = totally agree, -3 = totally disagree) in response to
the statement “my students possess the ability to acquire this content” were calculated for
each of the 20 content standards. Analyses were accomplished using the frequencies
procedure of SPSS.
Research Question Five
Are differences in the perceptions of practitioners toward endorsement of specific
content standards presented in the Standards for Technological Literacy (ITEA, 2000)
based on demographics (i.e., the type of technology education program [e.g., middle
school or high school program], the demographics of the student population being served
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[e.g. rural, suburban, or urban], the type of pre-service teacher education program
attended [e.g., industrial arts general shop, modular technology laboratory, math or
science], the type of teaching experience [e.g. industrial arts, technology education, other
discipline, or combination], practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional teacher organization)?
Post hoc analyses were conducted on the data associated with those standards that
had an overall endorsement rate of less than or equal to 90%. Spearman Rho correlations
between the self-reported endorsement data (dependent variable) and the demographic
variables (independent variables) were calculated in order to determine if any of the
demographic variables could be identified as factors in practitioner non-endorsement.
Research Question Six
Are differences in the perceptions of practitioners as to the fit of the content
standards presented in the Standards for Technological Literacy (ITEA, 2000) within the
curriculum under the Technology Education Curriculum Framework (TBE, 1999b) based
on demographics (i.e., the type of technology education program [e.g., middle school or
high school program], the demographics of the student population being served [e.g. rural,
suburban, or urban], the type of pre-service teacher education program attended [e.g.,
industrial arts general shop, modular technology laboratory, math or science], the type of
teaching experience [e.g. industrial arts, technology education, other discipline, or
combination], practitioners’ gender, practitioners’ level of education, or affiliation with
discipline-related professional teacher organization)?
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Post hoc analyses were conducted on the data associated with those standards
where practitioners’ perception as to the fit of the content standard within the existing
curriculum framework was less than agree. Spearman Rho correlations between the selfreported perception of fit data (dependent variable) and the demographic variables
(independent variables) were calculated in order to determine which variables could be
identified as factors affecting practitioners’ perceptions as to the fit of the content standard
within the current curriculum framework.
Research Question Seven
Are differences in the perceptions of practitioners about the need for in-service
training to facilitate incorporation of the content standards presented in the Standards for
Technological Literacy (ITEA, 2000) into the curriculum based on demographics (i.e., the
type of technology education program [e.g., middle school or high school program], the
demographics of the student population being served [e.g. rural, suburban, or urban], the
type of pre-service teacher education program attended [e.g., industrial arts general shop,
modular technology laboratory, math or science], the type of teaching experience [e.g.
industrial arts, technology education, other discipline, or combination], practitioners’
gender, practitioners’ level of education, or affiliation with discipline related professional
teacher organization) or perceptions of practitioners as to appropriateness of the standard
(e.g., fit of the content standards within the existing curriculum framework, or student
ability to acquire the content specified in the content standard)?
To develop content-specific in-service training for technology education
practitioners in Tennessee, post hoc analysis of those standards where practitioners’
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perception as to the need for in-service training was either agree or totally agree was
required. Spearman Rho correlations between practitioners’ self-reported need for inservice training data (dependent variable) and demographic variables (independent
variables) were calculated in order to determine which variables could be identified as
factors affecting practitioners’ perceptions as to the need for in-service training.
Research Question Eight
Are differences in the perceptions of practitioners about student ability to acquire
the content specified in the content standards presented in the Standards for
Technological Literacy (ITEA, 2000) based on demographics (i.e., the type of technology
education program [e.g., middle school or high school program], the demographics of the
student population being served [e.g. rural, suburban, or urban], the type of pre-service
teacher education program attended [e.g., industrial arts general shop, modular technology
laboratory, math or science], the type of teaching experience [e.g., industrial arts,
technology education, other discipline, or combination], practitioners’ gender,
practitioners’ level of education, or affiliation with discipline-related professional
organization)?
To develop content-specific in-service training for technology education
practitioners in Tennessee, post hoc analysis of those standards where practitioners’
perception as to the need for in-service training was either agree or totally agree was
required. Spearman Rho correlations between practitioners’ self-reported perceptions as
to the ability of students to acquire the content specified in the standards (dependent
variable) and demographic variables (independent variables) were calculated in order to
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determine which variables could be identified as factors affecting practitioners perceptions
as to ability of students to acquire the content.
Research Question Nine
Do relationships exist between practitioners’ endorsement of content standards,
practitioners’ perceptions as to the fit of the content standard presented in the Standards
for Technological Literacy (ITEA, 2000) within the Technology Education Curriculum
Framework (TBE, 1999b), practitioners’ perceived need for in-service training to facilitate
incorporation of the content standards presented in the Standards for Technological
Literacy into the existing curriculum; and practitioners’ perception of student ability to
acquire the content specified in the content standards presented in the Standards for
Technological Literacy?
As indicated by the review of literature, for each of the 20 content standards
presented in the Standards for Technological Literacy that practitioners fail to endorse, if
correlations exist between their perception of the fit of the content standard within their
curriculum, their perception as to the need for in-service training to incorporate the
standard into their existing program, and their perception as to student ability to acquire
the content implicit in the standard, there is a high likelihood that the practitioners’ subject
matter content knowledge and/or pedagogical content knowledge related to that standard
is insufficient. Therefore, to develop content-specific in-service training for technology
education practitioners in Tennessee, in-depth analyses were required to determine if these
correlations existed. Spearman Rho correlations between the perceptions of practitioners
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were calculated for those standards identified as having less than 90% endorsement in
order to determine level and type of in-service training needed to be developed.
Population and Sample
Sampling Frame
The sampling frame for this study was all Tennessee technology education teachers
in both middle and high school programs. The size of the frame was determined from a
master directory containing the names and assignments of 356 technology education
teachers, teaching in the middle and high schools of the state of Tennessee, obtained from
the Tennessee Department of Education.
Population Sample
This study incorporated a census survey of the population of technology education
teachers actively teaching in the state of Tennessee. The rationale for using a census rather
than a random sample was guided primarily by the research of Krejcie and Morgan (1970).
Sample size is the number of clients that need to be included in the sample of a population
and ultimately contacted. It is not an estimate of the number of completed surveys needed
unless a 100% return is expected. The sample size is determined from the size of the
known population (universe), the maximum acceptable margin for error (generally ±5%),
and the confidence level desired (usually 95% or 99%). Krejcie and Morgan state that the
size of a relative sample may be determined by using the following formula:
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Where:
n=
O2 =
;=
C=
d=

required size of sample group
the table value of chi-square for 1 degree of freedom at the desired
confidence level (3.841 for 95% confidence level)
the population size
the population proportion (assumed to be .50 since this would
provide the maximum sample size).
the degree of accuracy expressed as a proportion [.05] (p. 607).

Groves and Lyberg (1988) stated that even though the sample size has been
properly determined, the sample may not be representative of the population being
sampled due to sampling error (imperfect sampling) and/or non-response error. Within the
body of literature on survey research it is widely accepted that response rates have been
and are continuing to decline both in the United States (cf., Bradburn, 1992; Brehm, 1993,
1994; Fan, 1994; Groves, 1989; Groves & Lyberg; Remington, 1992; Schillmoeller, 1998;
Schorr, 1992; Singer & Martin, 1994; Steeh, 1981) and internationally (cf., Baim, 1991;
Davis, Mohler, & Smith, 1994; Groves, 1989; Meier, 1991; Yamada & Synodinos, 1994).
In the late 70's Dillman (1978) indicated typical response rates for surveys of the general
public in the United States were 60-75% for mail surveys. Internationally, Hoinville,
Jowell, and Associates (1978) indicated that mail surveys could obtain response rates of at
least 70%. However, response rates between 10% and 30% were not uncommon (Boyd &
Westfall, 1972; Luck, Wales & Taylor, 1970). A little over a decade later, Shaughnessy
and Zechmeister (1990, 1997) estimated the national average return rate on mailed
surveys to be approximately 30%, and Fink (1995) suggested that response rates as low as
20% were not uncommon for initial mailings.
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To achieve the number of returns that would equate to minimum sample size
would therefore require a mail-out to a random number of subjects, based on the required
sample size and the anticipated return rate. The derived formula for determining the
number of mailed surveys needed to achieve the required number of responses (to
constitute a valid sample for 95% reliability) is

Where:

n=
arr =

required size of sample group (Krejcie & Morgan, 1970)
anticipated response rate expressed as a decimal.

The two formulas just presented are ideal for determining the number of
instruments to be mailed for populations in excess of 1000. However, when surveying
small populations and using these formulas to calculate sample size and size of mail-out,
even if anticipating a return as high as 50% (the national average return rate of survey
questionnaires being between 5% and 30%), arr = 0.50. With this value of arr the
required size of the mail-out could easily exceed the total number in the population (e.g.,
total population = 360 and anticipated response rate = 50%, then 181 ÷ 0.50 = 362).
Because the number of subjects required to guarantee a response by enough subjects to
also equate to a valid sample would exceed the size of the population for this study, a
census was conducted. Chi-square analysis using Fishers Exact test of probability for a
2x2 table relating school type (middle school or high school) by gender was used to ensure
that the returns were, in fact, a random representation of the population. And Wilcoxon W
ranked sum tests of the data received from multiple mail-outs were used to ensure
homogeneity of the data.
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Data Collection
Determining the Need for Active Data Collection
Prior to making a determination that active data collection is necessary, Gallagher
(1990) pointed out that “a researcher owes the respondent the courtesy of using a
systematic process of research to obtain information to answer the research questions/
hypotheses” (p. 65). He further stated that “the use of data collection instruments should
be the last resort to obtain information because it is unavailable elsewhere” (p. 65). A
thorough investigation of the body of research literature produced no evidence that any
studies related to the analysis of the perceptions of practitioners towards acceptance of
national content standards had been conducted in any curricular area. Therefore, in that no
data were available, it was determined that active data collection was required in order to
obtain the requisite data.
Determining the Method for Data Collection
According to Kerlinger (1986) the choice of an adequate data collection method
should mainly be based on the type of research problem being investigated. Based on other
studies in the field of industrial arts/technology education where perceptual data were
analyzed (e.g., Bensen, 1984; Dugger, French, Peckham, & Starkweather, 1991; Foster &
Wright, 1996; Gray, Wang, & Malizia, 1995), it was determined that this study would use
self-reported questionnaire survey procedures (Kerlinger; Vroom, 1960) to gather the
appropriate data from technology education teachers within the state of Tennessee. A
number of studies point out that a well-conducted survey is able to produce a relatively
accurate viewpoint which is representative of the general community (de Vaus, 1986;
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Shaughnessy & Zechmeister, 1990, 1997). However, because no previous data collection
instrument suitable for acquiring the data needed for this investigation was found, it was
imperative that both a survey instrument be developed and a determination made as to the
most cost-effective method of data collection to be employed by this study.
Although mail surveys are used widely in research for gathering large quantities of
data over broad geographical areas at a relatively low cost, Hoinville et al. (1978), Frey
(1983), Fink and Kosecoff (1985) discussed three main considerations for researchers
when determining the most cost-effective method of active data collection (a) sample size,
(b) questionnaire length, and (c) response rate. Generally, the larger the sample size, the
more economical a mail survey becomes, particularly if the sample is dispersed over a
wide geographical area. Similarly, the longer the questionnaire, the more cost-effective a
mail survey becomes due to the time involved in collecting the data. Neuman (1997) also
agreed that the use of a mailed questionnaire to collect data, when compared to direct
interview or telephone survey, is relatively low in cost; adding that producing a mailed
questionnaire involves few individuals, mailing allows access to widely dispersed
populations, and mailed questionnaires are easy to administer. Finally, the cost of followup must be considered.
A number of studies have suggested that response rates for mail surveys leave
much to be desired (Boyd & Westfall, 1972; Luck et al., 1970; Neuman, 1997; Salant &
Dillman 1994; Yu & Cooper, 1983). Although response rates between 50% and 80% have
been reported (e.g., Hoinville et al., 1978; Salant & Dillman), many report response rates
between 10% and 30% (e.g., Boyd & Westfall; Luck et al., 1970). Fink (1995) suggests
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that a response rate of as low as 20% is not uncommon for a first mailing. Yu and Cooper,
in their meta-analysis of 93 different studies, reported that the average response rate to
mailed surveys was 47%. To the researcher, a low response rate equates to a higher cost
per respondent due to the additional cost of follow-up.
Salant and Dillman (1994) pointed out two additional factors that must be
considered in mail surveys because “researchers have little control over what happens to
the questionnaire after it is mailed” (p. 37). The first factor is that even though the
researcher must assume that the individual to whom the questionnaire is mailed is, in fact,
the individual who answers the questions, there is no guarantee that this is actually the
case. The second is that respondents to mail questionnaires “may purposely skip over
difficult and boring questions, or inadvertently overlook some items” (p. 37).
In that this was a state-wide, small population study of technology education
teachers, data collection through the use of a mailed questionnaire was chosen for the
following reasons: (a) The questionnaire could be administered simultaneously to a large
group whereas an interview would require each individual to be questioned separately; (b)
it allowed the questions to reach all of the respondents more efficiently than would be
possible by individual interview; and (c) the cost of postage was considerably less than
that of travel or in-state long distance telephone expenses.
Survey Instrument
This study used the Content Standards Acceptance Assessment survey
questionnaire (Donan, 2000), a survey instrument designed by the author. The premise for
the instrument is based on findings of research in the area of innovation acceptance
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showing that innovations are not implemented in schools merely because they make sense
or meet specified needs (i.e., they become part of the curriculum framework) (Fullan,
1993; Fullan & Steiglebaur, 1991; Hall, 1979; Hord et al., 1987; Lang & Hayes, 1981;
Linnell, 1992; Rutherford et al., 1983; Rogers, E., 1983; Rogers, G., 1989; 1992; Rogers
& Mahler, 1994; Shotsberger & Crawford, 1999; Smallwood, 1989). Implementation of
innovations is successful when support has been geared to the diagnosed needs of
practitioners. Additionally, research has shown that resistance to acceptance of
innovations in technology education may be related to the following factors:
1.

The technology education curriculum may have been viewed as incompatible
with the teacher’s existing values (Rogers, E.).

2.

The technology education programs may not have been suited to the schools’
needs (Loucks & Melle, 1980).

3.

The technology education proponents may not have invested enough time or
enough funds in the diffusion of their innovation (Loucks & Melle).

4.

Technology education change agents ignored the feelings of industrial
arts/technology education teachers by failing to provide adequate in-service
training on the adoption of the new curriculum (Linnell; Rutherford et al.).

5.

Inadequate in-service training on the adoption of new curriculum, and the
possibility that previous change experiences of teachers may have been
negative (White, 1990).

6.

The technology education curriculum was externally developed and teachers
are more likely to accept a change they helped to develop (Rutherford et al.).

7.

The previous change experience of the industrial arts/technology education
teachers may have not been positive (Rutherford et al.).

The review of literature revealed no published studies that analyzed data related to
the acceptance of national standards by practitioners in any area of education in order to
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determine if the above factors had been addressed. Consequently, the body of literature
was devoid of both data and a collection instrument to acquire such data, making it
necessary for the researcher to develop the Content Standards Acceptance Assessment
(CSAA) (Donan, 2000) survey questionnaire.
The objective of the CSAA survey questionnaire was to allow all respondents the
opportunity to express their perceptions as to (a) the inclusiveness of the Standards for
Technological Literacy (ITEA, 2000) in their current curriculum (factors 1 and 2 above),
(b) the need for in-service training to facilitate implementing the Standards for
Technological Literacy (factors 3, 4, and 5 above), (c) the ability of students enrolled in
technology education to acquire the content specified in the Standards for Technological
Literacy (factors 1 and 2 above), and (d) whether or not they endorse each of the content
standards listed in Standards for Technological Literacy (factors 6 and 7 above).
Design Considerations
The CSAA is a four-page, researcher-designed, survey instrument developed
specifically for building-level practitioners. Dillman, Sinclair, & Clark (1993) concluded
that the design of a questionnaire has a direct impact on response rates and that welldesigned questionnaires result in higher response rates. A review of literature related to
questionnaire design (e.g., Berdie, 1973; Dillman, 1978; Dillman et al.; Falconer &
Hodgett, 1999; Fowler, 1998; Sudman & Bradburn, 1983) provided the following
summary of recommendations for well designed, self-administered survey questionnaires
1.

Design of the questionnaire should be attractive, with a front cover page that
includes a title, a statement of the intended use of the data being collected, and
the name and address of the study sponsor.
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2.

Question content should be written so as to be concise, understandable, and
clearly related to the study topic.

3.

Close-ended questions with ordered answer choices (e.g., Totally Agree to
Totally Disagree) should be written for perceptual questions since they are
less demanding for the respondent to complete than other question formats,
and are easy to analyze.

4.

Questions should be ordered to create a natural flow, and should be grouped
so those with similar content are together.

The objective of the CSAA questionnaire was to collect data for statistical analysis
that would allow the researcher to determine the level of endorsement of the national
standards for technology education, to determine the level of perceived need for in-service
training to support incorporation of the national standards into the existing curriculum,
and to aid in determining those demographic and/or perceptional factors that influence the
decisions of practitioners as to whether or not they endorse each of the standards. To
accomplish its objective, the CSAA was specifically designed to allow all respondents the
opportunity to express their perceptions as to (a) the inclusiveness of the national content
standards for technological literacy within their current curriculum framework, (b) the
need for in-service training to facilitate implementing the content standards into the
existing curriculum, (c) the ability of students enrolled in technology education to acquire
the content specified in the national content standards, and (d) whether or not they
endorse each of the national content standards. For each of the content standards a
participant did not endorse, a fifth, open-ended question was used to gain insight as to
practitioners’ reasoning for non-endorsement. Lastly, the instrument was designed to
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collect demographic data that the review of literature indicated as relevant to
practitioners’ adoption of innovation in the classroom.
To meet the instrument design criteria stated above, the first page was designed as
the cover of the instrument. It provided information on the agency collecting the data, the
purpose of the data collection, general instructions pertaining to the assessment
instrument, and an assurance of confidentiality.
The second page constituted the body of the data collection area of the
questionnaire. Each survey question related to the content standards had a unidimensional
response scale associated with it. A dichotomous response scale of Yes/No was used to
collect data from respondents related to research question one, and six-point, Likert-type
scaled, forced-response questions were used to collect perceptual data from respondents
related to research questions two through four for each of the 20 content standards
contained in the Standards for Technological Literacy (ITEA, 2000).
Likert-type scales were chosen based on their ability to measure attitudes, their
relative ease of completion by respondents, and the relative ease in scoring and analyzing
results when compared to other scales (Mueller, 1986). Likert (1932) originally stated that
there are a variety of possible response scales (1-to-7, 1-to-9, 0-to-4, etc.) and that the use
of odd-numbered scales allows a middle value which is often labeled Neutral or
Undecided. Additionally, the larger the number of available responses, the higher the level
of discrimination, and along with it a higher level of variability. However, Nunnally (1967)
and Kerlinger (1986) stated that it is possible to use a forced-choice response scale with
an even number of responses and no middle neutral or undecided choice without
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jeopardizing statistical validity of the results. They concur that when a forced-choice
response scale is used, respondents are encouraged to think through their decisions and to
avoid the tendency to select a middle-of-the-road response as they are forced to decide
whether they lean more towards the agree or disagree end of the scale for each item.
Additionally, according to Krosnick (1996), when eliciting an opinion or attitude type
response, the inclusion of 'don't know' type response options is more likely to compromise
the reliability and validity of the response. Therefore, a forced-choice response scale was
chosen, with no middle “neutral” or “undecided” choice, so that respondents were forced
to decide whether they leaned more towards the agree or disagree end of the scale. By
using a six-point scale, categories were included that allowed identification of respondents
who did not hold strong opinions. The six categories were descriptively labeled totally
agree, agree, somewhat agree, somewhat disagree, disagree, totally disagree.
The third page was an open-ended response sheet containing a numbered space
adjacent to each of the dichotomous scaled response sections corresponding to the same
numbered Content Standard for Technological Literacy. The purpose of this space was to
gain descriptive information related to negative responses on the dichotomous scaled
questions relating to practitioner endorsement of each of the standards.
The fourth and final page was designed as the demographic gathering section. Its
purpose was to obtain data on (a) average yearly school enrollment, (b) average yearly
technology education enrollment, (c) average female technology education enrollment, (d)
number of technology education teachers at school, (e) grade levels taught, (f) community
served (e.g., rural, suburban, urban, combination), (g) years teaching experience (e.g.,
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industrial arts, technology education, other academic area), (h) type of
classroom/laboratory environment, (i) type of pre-service teacher education program
attended, (j) highest degree held, (k) age grouping, (l) gender, and (m) whether or not the
teacher holds membership in the local (state) and/or international technology education
related professional teacher organization(s). These data were necessary to form the basis
for a comparative analysis of the respondents’ perceptions.
Pilot Study
A two-level pilot study of the Content Standards Acceptance Assessment
questionnaire was accomplished between December 2000 and January 2001. For the first
level of the pilot study, graduate students in the Department of Human Resource
Development, College of Human Ecology at The University of Tennessee, who were not
necessarily familiar with the technology education program in Tennessee were asked to
evaluate the CSAA for readability, appropriateness of demographic questions, and general
aesthetics of the instrument, and were asked to make comments directly on the
instruments they were reviewing. Input gleaned from this pilot was used to refine the
instrument through deletion of inappropriate demographic information, rewording
question stems, changing the order of the questions, and minor adjustments to the layout.
During the second level of the pilot study, graduate students in the Department of
Human Resource Development, College of Human Ecology at The University of
Tennessee, who were familiar with the technology education program were asked to
participate. Besides answering the survey, the participants were encouraged to provide
comments regarding content and clarity of items. Based on the comments received from
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the participants, editorial changes related to vocabulary and grammar were made to the
survey instrument.
Cover Letter
According to research on mailed surveys (Dillman, 1991; Heberlein &
Baumgartner, 1978; Houston & Nevin, 1977; Jones & Lang, 1980; Jones & Linda, 1978;
Kanuk & Berenson, 1975; Linsky, 1975), the use of a cover letter is very important in
building a trust relationship between the researcher and recipients of the questionnaire.
Although not specifically addressing cover letter types, Heberlein and Baumgartner, in
their meta-analysis of factors affecting research response, found a significant effect of
cover letters on the salience of the survey, pointing out that more salient surveys enjoy
higher response rates.
Three methods are suggested for establishing a trust relationship between the
researcher and recipients of the questionnaire (a) identifying the sponsorship of the survey
with a known established organization; (b) clearly explaining the importance of the survey;
and (c) providing a token of appreciation in advance.
Sponsorship
A number of researchers have speculated that the use of sponsorship–particularly
university sponsorship–will maximize response rates (Houston & Nevin, 1977; Jones &
Lang, 1980; Jones & Linda, 1978). Their reasoning is that questionnaire recipients who
may have received past benefits from their universities feel more motivated to respond.
The results of 23 of the 26 studies conducted by Houston and Nevin, Jones and Linda, and
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Jones and Lang showed that university sponsorship influenced response rates between
3.2% and 19.2%.
Interest in practitioners’ perceived need for in-service training was expressed by
the State Technology Education Consultant in order to develop content knowledge- and
pedagogical content knowledge-specific in-service professional development. To this
extent, the research was co-sponsored by the Tennessee Department of Education and the
Content Standards Assessment Project of the Department of Human Resource
Development at The University of Tennessee. Therefore, cover letters on university
letterhead that identified both the project and its sponsors were used to convey the nature
and importance of the survey instrument for all survey mail-outs (see Appendix A for
cover letter to first mail-out, Appendix C for cover letter to second mail-out, and
Appendix D for cover letter to non-respondent follow-up).
Explanation of Importance
Research by Kanuk and Berenson (1975) stated that an explanation of the
importance of the survey and any potential benefits to the respondent was beneficial in
increasing response rates. According to them, a cover letter should be taken very seriously
as it is one of the few direct opportunities that the researcher has for influencing
respondents and motivating them to reply. This view was also supported by Linsky (1975)
as he commented on one study that saw a 12.7% increase in the response rate (from
29.8% to 42.5%) by including an explanation about the purpose and importance of the
survey.
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Token of Appreciation
According to the literature, a token of appreciation will generally increase response
rate (Church, 1993; Linskey, 1975). The literature varies on whether it is more effective to
use an item such as a tea bag, some amount of monetary reward, or a promise of benefit as
a token of appreciation for completing and returning a mail questionnaire. The reasoning is
based in social exchange theory which suggests that people do not like to feel obligated to
others, and will, therefore, be motivated to behave in ways that reduce obligations. As
Settoon, Bennett, and Liden (1996) suggest: "positive, beneficial actions directed at
employees by the organization and/or its representatives contribute to the establishment of
high quality exchange relationships that create obligations for employees to reciprocate in
positive, beneficial ways" (p. 219).
Based on social exchange theory, if technology education teachers were given an
opportunity to provide valid input to the Vocational - Technology Education Department
as to their perceived needs for content specific in-service training, they would perceive an
obligation to respond to a questionnaire designed to gather that data. Thus, potential
respondents were notified as to the training development purpose of the questionnaire.
Additionally, follow-up reminder/thank-you postcards were mailed two weeks after the
second mailout.
Data Collection Procedures
Survey packets consisting of (a) a cover letter explaining the purpose of the CSAA
questionnaire, (b) a Content Standards Acceptance Assessment questionnaire, and (c) a
postage paid return envelope were prepared. Survey packets were initially mailed to all
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technology education teachers listed in the 1999-2000 Tennessee Department of
Education master directory of technology education teachers at the end of the spring 2001
semester. Research showed that higher response rates were obtained when the outside
envelope was personalized (Kahle & Sales, 1978). Therefore, all envelopes were
personally addressed to the potential respondent. A second mailing was conducted during
the middle of the fall 2001 semester due to a low response to the first mailing.
All assessment instruments, when received from respondents, were screened for
completeness of demographic data and to determine if they were valid (respondents were
technology education teachers). Names and addresses for respondents whose instruments
found to be invalid (returned by industrial arts, graphic arts, drafting, computer science,
vocational teachers, etc.) were deleted from the mailing database. All valid instruments
that contained complete demographic data were then screened to determine if there were
any missing data values in the data collection portion of the questionnaire. Follow-up was
then conducted on all incomplete instruments.
The instruments that were initially screened out and found to be unusable were
further screened to determine if they were invalid. Those found to be invalid were used to
up-date the database while those that were incomplete were retained for telephone, e-mail,
and FAX follow-up.
Confidentiality
To safeguard the confidentiality of respondents the following procedures were followed.
1.

Only number codes were used to link the respondent to a questionnaire.
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2.

Name-to-code linkage information was stored separately from the
questionnaires.

3.

Names and addresses of survey respondents were not made available to
anyone outside the survey organization.

4.

All questionnaires and identifying information about respondents were
destroyed upon conclusion of mail, telephone, e-mail, and FAX follow-ups, to
ensure that all responses had been entered into the statistical database.

5.

All names and addresses of survey respondents were omitted from computer
files used for analysis.

6.

Statistical tabulations were presented by broad enough categories so that
individual respondents could not be identified.
Non-Response

High survey response rate is desired because it reduces survey bias and increases
the accuracy of sample estimates (Dillman, 1978, 1991). The two basic concerns with
respect to non-response stressed in the literature are the importance of recognizing the
existence of non-response, and the need to find ways of assessing the impact of nonresponse on the quality and representativeness of the information derived from the survey.
Because non-respondents in sample surveys have often been shown to have significantly
different characteristics from those of the respondents, it is imperative that the researcher
satisfactorily answer the question as to whether the results of the survey would have been
the same even if a 100% response rate had been achieved (Dillman). Therefore, the
researcher must try to establish some information about the non-respondents that will
permit him/her to make a judgment about whether the information that could have been
obtained from the non-respondents would have been statistically different from that
actually collected from the respondents.
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Dillman (1978) suggested that a follow-up mailing in the form of a combination
reminder and thank-you letter or post card, mailed to all addresses in the original mailing
ten business days after the initial mail-out, will increase response rates. Due to the time
frame of the original mail-out of the CSAA questionnaire (last month of the Spring, 2001
semester) and the variability of last-day-of-school throughout the state, it was determined
that a follow-up mail-out reminder would not elicit additional teacher response to the
questionnaire proportional to the cost incurred by the mail-out. Therefore, an additional
CSAA questionnaire was mailed out to all new technology education teachers and nonrespondents (determined from a new master directory of technology education teachers
obtained from the State Board of Education) approximately six weeks after the beginning
of the fall 2001 semester. Two weeks after the second mailing of the questionnaire, a
follow-up postcard was mailed to all non-respondents reminding those who had not
responded of the importance of the survey information, and to thank those who had
responded.
Data Coding
The perceptual data from those instruments found to be complete from each of the
mail-outs was coded into a separate database for statistical analysis. Responses to
categorical items were given numeric values such that Totally Agree = 3, Agree = 2,
Somewhat Agree = 1, Somewhat Disagree = -1, Disagree = -2, and Totally Disagree = -3.
Dichotomous data were also recorded as numeric values such that Yes = 1, and No = 0.
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Demographic data were similarly recorded with the exception that a number of
items were listed as “check all that apply.” For these responses the decimal value of a
binary progression was used (see Figure 8).
Missing Data
In order to ensure the maximum number of usable instruments for data analysis,
attempts were made to collect missing data from respondents. Personal communication
with respondents through telephone, e-mail, and FAX were the methods used to obtain
missing data.
Treatment of the Data
The Statistical Package for the Social Sciences (SPSS) v 10.0 was used for the
analysis of all data. Due to the editing limitations and inability of SPSS data tables to use
imbedded formulas, all data collected were initially coded using a Microsoft Excel 2000
spreadsheet. Once coded, the data were exported to SPSS for analyses.
Pearson’s Chi Square and Fisher’s Exact tests were performed on 2x2 tables of
teacher assignment distribution, determined by type of school assignment (middle school
or high school) and gender demographics, to determine if the respondents represented a
random sample of the population. Initially, respondents were assigned to one of two
groups: Group 1 consisted of respondents to the first mail-out of the CSAA questionnaire
in spring 2001; Group 2 consisted of those respondents who were participants of the
second mail-out in fall 2001.
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Population Served by School
(Check all that apply)
Rural
G
Suburban
G
Urban
G

Teaching Experience Indicated
(Check all that apply)
Industrial Arts
G
Technology Education
G
Other Academic Area
G

Demographics
Rural
Suburban
Rural - Suburban mix
Urban
Urban - Rural mix
Urban - Suburban mix
Urban - Suburb - Rural mix

Binary
001
010
011
100
101
110
111

Decimal
1
2
3
4
5
6
7

Industrial Arts (IA)
Technology Education (TE)
IA and TE
Other Academic Area
IA and Other
TE and Other
IA, TE and Other

001
010
011
100
101
110
111

1
2
3
4
5
6
7

0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

None

00

0

Modular
Type of Classroom/ Laboratory used Discovery
(Check all that apply)
Modular + Discovery
Modular Laboratory
G
General Shop (GS)
Discovery Laboratory
G
GS + Modular
General Shop
G
GS + Discovery
Unit Shop (US)
G
GS + Mod + Disc
Unit Shop (US)
US + Modular
US + Discovery
US + Mod + Disc
US + GS
US + GS + Mod
US + GS + Disc
US + GS + Mod + Disc
Professional Membership
(check all that apply)
TTEA

G

TTEA

01

1

ITEA

G

ITEA

10

2

ITEA + TTEA

11

3

Figure 8. Coding Guide for Use With Content Standards Acceptance Assessment
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Descriptive Statistics
Research questions one through four were answered using descriptive statistics. A
frequency count with percentages was used to determine the percentage of technology
education teachers who endorsed each of the 20 content standards contained in the
Standards for Technological Literacy (ITEA, 2000) in order to answer research question
one. Frequency counts with calculation of median and mode were performed on
perceptional data in order to answer research questions two through four.
Inferential Statistics
Inferential statistics were utilized to determine the homogeneity of perceptional
data obtained from respondents to initial and follow-up mailings. A Wilcoxon W ranked
sum test was chosen as it is a non-parametric equivalent to the unpaired t test. Non
parametric statistics were required because the data were ordinal value variables and a t
test would therefore be inappropriate. Additionally, research questions five through nine
were analyzed using Spearman’s Rho test of correlation at the .05 level of significance.
Summary
This chapter began with a short description of the research methodology used for
this study. Following this was a discussion of each of the research questions along with a
brief description of the reasoning for the specific data collected and the methods of
statistical analysis used.
The discussion related to the research population addressed the reasoning as to
why a census was conducted rather than targeting a sample of the population and was
followed with a discussion on data collection. The section on data collection covered the
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method of determining the need for active data collection and the method to be used once
the need for active data collection was made. Because a determination was made for
active data collection and no survey instrument was available to obtain the requisite data,
the discussions on survey instrument and cover letter design considerations and the pilot
studies used to validate the instrument were presented. The discussion on survey
instrument design provided the guidance for developing the Content Standards
Acceptance Assessment (Donan, 2000) survey questionnaire. The discussion on cover
letter design covered both the importance of sponsorship and conveying the importance of
responding to the instrument to prospective respondents and was used as a guide in
composing the three cover letters used in this study (see Appendix A, Appendix C, and
Appendix D).
A short overview of the data collection procedures used in this study was
presented and included discussions on the composition of the survey packets and
procedures used to screen survey instruments from respondents for completeness and
validity. Related to this were discussions dealing with the steps used to ensure
confidentiality of the data received and the procedures used to address non-response.
The chapter concluded with a discussion on data treatment. This discussion
covered both the descriptive and inferential statistics used and the significance levels to
which the data were analyzed. It also discussed the data coding methods used, the
handling of missing data, and treatment of the data set.
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CHAPTER IV
FINDINGS
The primary purpose of this study was to ascertain the level of acceptance of
programmatic change by technology education teachers in the State of Tennessee as
shown by their adoption of the content standards contained in the Standards for
Technological Literacy (ITEA, 2000). In addition, this study was to determine: (a) if nonendorsement of any of the content standards contained in the Standards for Technological
Literacy was attributable to either demographic factors or practitioners’ perceptions in
regards to fit of the content standard within the existing curriculum framework, need for
in-service training prior to implementation, or ability of students to acquire the content
specified in the standards; (b) which content standards technology education practitioners
in Tennessee perceived there being a need for content-specific in-service training prior to
their incorporation into the curriculum; and (c) if differences in perception as to the need
for in-service training were based on either demographic factors or practitioners’
perceptions in regards to fit of the content standards within the existing curriculum
framework, or ability of students to acquire the content specified in the standards.
Presentation of the results and analysis of the data collected are presented in this
chapter in the following sections: (a) Response-Rate, (b) Demographic Data of
Respondents, (c) Research Questions, and (d) Summary. All statistical analyses were
performed using the Statistical Package for Social Scientists (SPSS) version 10.0
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Response-Rate
Because of the size of the population, the expanse of the geographic area over
which it was spread, and limited budget for conducting the study, a mailed survey was
determined to be the most cost-effective method for data acquisition. In an effort to gain
maximum participation from practitioners, pre-notification of the data collection was given
to technology education teachers throughout Tennessee via personal contact at state
conferences and in-service training sessions during the summer and fall of 2000.
For this study, a database containing the names and school addresses of all
technology education teachers currently assigned to technology education programs in
both middle and high schools in the state of Tennessee was obtained from the Division of
Vocational-Technical Education in the Tennessee State Department of Education. In
addition to saving time and effort in developing an assignment database of technology
education teachers, an existing database was obtained from the State Department of
Education to assure the correctness of both the names and teaching assignments of
technology education teachers, and to determine the finite size of the population and, thus,
the number of survey packets required for the mail-out.
First Mail-Out
The initial mail-out of survey packets was delayed until mid-April, at the close of
the spring 2001 semester. This was caused by late delivery of the Tennessee technology
teacher assignment database from the Division of Vocational-Technical Education. With
the fast-approaching end of semester, no attempt was made to make corrections to the
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database. Additionally, because the last day of school differs between school districts
within the state, no follow-up or reminder mailing was attempted.
The first mail-out consisted of 307 survey packets and resulted in 94 instruments
being received. Of those instruments received nine were returned as undeliverable, seven
were from respondents who were not technology education teachers, and four were
unusable due to missing data. As a result of purging the invalid instruments, the calculated
response-rate was 27.1% (corrected population = 291; usable instruments returned = 74).
Second Mail-Out
Due to the number of discrepancies noted in the original database, an updated
database was requested. The supplemental database that was received in October 2001
contained many on the discrepancies noted in the original data base. Upon further
investigation it was found that the supplemental database was created from the master
database of technology education teachers, and that the master database is only updated
once a year by the staff of the Division of Vocational-Technical Education in the
Tennessee State Department of Education. Furthermore, updates to the master database
are made from data provided by local boards of education, self-reported teaching
assignments from attendees at state conferences, and initial state licensure applications (T.
D’Apolito, personal communication, November 12, 2001).
As previously mentioned, a cursory examination of the updated database revealed
that few corrections had been made as compared with the content from the original
database. Although the database contained a number of additional teacher assignments,
because of the procedure used for updating it, some discrepancies existed in the form of
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duplications, uncorrected/incorrect teaching assignments, and other missing and/or invalid
data entries. Complicating the use of the supplemental database was that it was in a
different data file format than the original database, contained additional data fields,
contained different data types, and contained data fields in which data from multiple fields
in the original database had been combined. Because of the noted discrepancies and
incompatibility of the two databases, it was necessary to recompile a usable database for
the second mail-out. To accomplish this task, the following steps were taken:
1.

Invalid entries were purged from the original database.

2.

Assignment data were extracted from the supplemental database and
reformatted so as to be compatible with the original database.

3.

The databases were merged into a single file

4.

A vigorous attempt was made to correct the compiled database in order to
a.

Remove duplicate entries;

b.

Update the addresses for individuals known to have made inter-school
transfers within local school districts;

c.

Obtain valid addresses for those subjects in the first mail-out whose
instruments were returned as undeliverable;

d.

Purge entries for individuals who were not currently listed as currently
employed teachers with school district human resource departments; and

e.

Obtain missing postal address data for subjects currently assigned to a
schools but where the database contained insufficient address data to
ensure delivery of the survey packet.

Once corrections to the teaching assignment database were completed, survey
packets were prepared. Packets were mailed to the following candidates: (a) technology
education teachers not previously listed; (b) technology education teachers who were
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contained in both assignment databases but were non-respondents to the first survey mailout; and (c) technology education teachers who had transferred to a school where the
previous teacher had been a non-respondent to the initial survey mail-out.
The second mail-out consisted of 280 survey packets and was accomplished in
October 2001. This mail-out resulted in 51 instruments being received; of these, 11 were
returned as undeliverable, 8 were returned by respondents who were not technology
education teachers, and 6 were unusable due to missing data. A reminder/thank-you
follow-up postcard was mailed two weeks after the second mail-out and resulted in no
additional surveys being received. As a result, the calculated response-rate for the second
mail-out was 9.7% (sub-population = 261; usable instruments returned = 26).
Corrected Response-Rate
Based on calls received from administrative staff at four schools, an unknown
number of school administrators failed to return instruments that were undeliverable at the
building level. The reasons for non-delivery, cited by the administrative staff who called,
were that either the individual to whom the packet was addressed was not assigned to the
school or the school did not have a technology education program. Consequently, the
number of presumably valid addresses contained in the compiled database was revised as a
result of purging invalid database entries based on the invalid instruments returned, and
was revised to 324. The corrected response-rate was calculated as 30.9% based on the
adjusted size of the finite population and 100 instruments being returned.
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Handling Non-Response Bias
Because the calculated sample size exceeded 50% of the total population for this
investigation, a census survey of the population was conducted in an attempt to obtain a
maximum return rate. Although the number of usable survey instruments returned
constituted 55.25% of the required sample size, rate of non-response to the mail-out was
greater than 50%. Therefore, to ensure that the data obtained from respondents was
representative of the entire population, it was deemed necessary to try and determine if
responses from survey non-respondents would have been similar to those of the survey
respondents. After consultation with the both the educational statistics advisor and panel
of experts in the field of technology education, it was determined that such a verification
could be accomplished using an abbreviated form of the data collection instrument, mailed
to all non-respondents, addressing those content standards identified as having a rate of
endorsement # 90% by survey respondents.
The mail-out to survey non-respondents consisted of 246 abbreviated survey
postcards (Donan, 2001) (see appendix E) and was accomplished during the month of
January 2002. This mail-out resulted in 93 instruments being received. As with the
previous mail-outs, a number of invalid instruments were received. Six of the instruments
were returned as undeliverable and 11 were not technology education teachers. After
correction for invalids, the useable instruments represented 33.2% of the non-responders
(sub-population = 229; usable instruments returned = 76).
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Randomness of Sample Respondents
Based on personal communication with the educational statistics advisor at The
University of Tennessee, College of Education, and a panel of experts in technology
education, it was determined that the data from both mail-outs could be combined if the
following criteria were met:
1.

The participants were a random representation of the population.

2.

The data from both sets were homogenous in the categories of practitioners’
perception as to (a) the fit of the content standard within the existing
curriculum; and (b) the ability of students to acquire the content specified in
the standards, as the review of literature shows these factors to be correlated.

3.

Responses from non-participants were similar to those of respondents
(homogenous).

Effort was taken to ensure compliance with these criteria using tests of randomness in
regards to the teaching assignments of the respondents and homogeneity of data (a)
between respondents to first and second mail-outs, and (b) between respondents to the
complete survey (survey respondents) and abbreviated survey (survey non-respondents).
Randomness in Teaching Assignments of Survey Respondents
According to the criteria above, the respondents had to be a random representation
of the total population surveyed. To determine if respondents to the survey represented a
random cross section of the population, cross-tabulations of coded data for the variables
type of school program and gender of respondents were performed to determine the
teaching assignment distribution of survey respondents for both the first and second mailouts. The analysis was accomplished using the Crosstabs function of SPSS and the results
entered into Table 1.
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Table 1.
Teaching Assignment Distribution of Respondents to Survey Instrument

Mail-out
First

Variable and level of response

Valid Cumulative
percent
percent

Frequency

Percent

14
27

20.0
38.6

20.0
38.6

20.0
58.6

7
22
70

10.0
31.4
100.0

10.0
31.4
100.0

68.6
100.0

5
11

16.7
36.7

16.7
36.7

16.7
53.4

3
11
30

10.0
36.7
100.0

10.0
36.7
100.0

63.4
100.0

19
38

19.0
38.0

19.0
38.0

19.0
57.0

10
33
100

10.0
33.0
100.0

10.0
33.0
100.0

67.0
100.0

Middle school
Female
Male
High school
Female
Male
Total
Second
Middle school
Female
Male
High school
Female
Male
Total
Combined
Middle school
Female
Male
High school
Female
Male
Total
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First Mail-Out
Results of a cross-tabulation of type of school program and gender of respondents
(see Table 1, First Mail-out) revealed that 58.6% of the respondents were assigned to
middle school technology education programs and 41.4% were assigned to high school
programs. Additionally, 65.85% of the middle school respondents were males and 75.86%
of the high school respondents were males.
The usual test for independence (or homogeneity) in a contingency table is the Chisquare test. However, because the Pearson’s Chi-Square Test relies on a large sample
approximation, Cochran (1954) stated that it becomes unreliable if the marginal values are
very uneven or if there is a small value (less than five) in one of the cells. He also stated
that Pearson’s Chi-Square Test is unreliable and should not be used when more than 20%
of the expected frequencies are less than five or when any expected frequency is less than
one. As a solution to both cases Cochran recommends using the exact probability (pexact)
calculation developed by Fisher (1934). Fisher, in an effort to overcome the chi-square
limitation of giving only an estimate of the true probability value, developed a method of
analysis that worked in exactly the same way as the chi-square test for independence but
provided the exact probability of an occurrence and was therefore reliable when (a) the
marginal values were uneven, (b) when one or more cells had values of zero, and (c) when
more than 20% of the expected values were less than five. Siegel (1956) stated that the
exact probability of a 2 x 2 contingency table could be calculated using the formula:
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Where:

! = factorial and means successive multiplication by cardinal numbers in
descending series; for example 4! means 4 x 3 x 2 x 1, and by convention
0! = 1 (p. 97)

A 2-tailed test of exact probability is calculated by first generating all tables that
are more extreme and less extreme than the contingency table given by the user and then
adding up all p-values of the same size or smaller than the point probability to form the
cumulative p-value (Agresti, 1992).
Because the calculated difference in the ratio of male to female teachers between
the middle school and high school in response to the first mail-out was 10% and the ratio
of male to female teachers overall was 40%, the marginal values in Table 1 (First Mailout) were considered uneven. Therefore, it was determined that the Pearson’s chi-square
test using the Fisher’s Exact test of probability should be performed to verify randomness
in the teaching assignments of the respondents. This resulted in 2-tailed P2 = 0.8102 and
pexact = 0.434. In that the calculated P2 was less than the critical value of P2 for df = 1 at
.05 level of significance (3.84), and the pexact was greater than 0.050, the teaching
assignment distribution of the respondents to the first mail-out was determined to be
unbiased as to teaching assignment distribution,.thus meeting the first criteria for
combining the data sets.
Second Mail-Out
As with the data from the first mail-out, a cross-tabulation of the data for the
coded variables type of school program and gender was performed to determine the
teaching assignment distribution of respondents to the second survey mail-out. This was
accomplished through the use of the Crosstabs procedure and the results entered into
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Table 1 (Second Mail-out). The results revealed that within this group 53.33% of the
respondents were assigned to middle school technology education programs and 46.67%
were assigned to high school programs. Additionally, 68.75% of the middle school
respondents were males and 78.57% of the high school respondents were males.
Because the marginal values for Table 1 (Second Mail-out) were also uneven, and
25% of the cells contained a value less than five, a Pearson’s chi-square analysis using the
Fisher’s Exact test of probability was performed as a test of the randomness of the
teaching assignments of these respondents. This resulted in P2 = 0.544 for df = 1 and pexact
= 0.689. In that P2 was less than 3.84 and pexact is greater than 0.05, the test indicated that
the teaching assignment distribution of the second mail-out was also unbiased. Thus the
data set representing the respondents to the second mail-out also meet the first criteria for
combining the data sets.
Homogeneity of Data
This study consisted of two separate mail-outs and the mail-outs spanned two
school years (i.e., spring 2001 and fall 2001). Therefore, before the sets of data could be
combined for analysis, the second criteria–homogeneity of variance between the two data
sets–needed to be met because one of the assumptions of homogeneity is that the data
come from populations that have the same variance, the reasoning being that when
combining data sets, if the assumption of homogeneity of variance is not met, the
statistical test results may not be valid.
Most often, in the body of research, an independent t-Test was performed as a test
for homogeneity of variance. However it is only valid as a test of homogeneity of variance
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for continuous data. Because this study used ordinal ranking of perceptional data with a
six-point, rank-ordered, even-category (no neutral value) scale, it was deemed
inappropriate to use an independent t-Test to analyze the variance of the data between the
two sets of data. Therefore, a nonparametric test of homogeneity was required. The
Wilcoxon W Ranked-Sum Test was thus chosen for this analysis as it is a nonparametric
equivalent to the unpaired t-Test for ordinal value variables with an even number of
categories.
Wilcoxon W Ranked-Sum Tests were performed on the two data sets for the
categorical variables standard fits program, and student ability for each of the 20 content
standards. The tests revealed no significant variance in the perceptional response data
between the two groups of practitioners as to the fit of the content standards within the
current curriculum framework or the ability of students to acquire the content specified in
the standards, thus meeting the second criteria for combining the data sets (homogeneity
of variance).
Sample Validity
The third criteria that needed to be met before combining the data sets was to
determine sample validity because the response-rate was less than 50% of the population.
Therefore, a follow-up mail-out to non-respondents was deemed necessary to determine if
their survey responses would have been similar to those of the respondents. To accomplish
this, data were collected from non-respondents through the use of an abbreviated survey
instrument (Donan, 2001) (see Appendix E).
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The analysis of the data from survey non respondents was then analyzed using a
two-step process. First, a Pearson’s chi-square analysis between the coded data variable
type of school program and gender was performed to determine if the teaching assignment
distribution was an unbiased representation of the population. This resulted in 2-tailed P2 =
1.482 for df = 1and p = 0.223. In that the calculated P2 was less than the critical value of
P2 for df = 1 at .05 level of significance (3.84), and the 2-tailed significance was greater
than 0.050, the teaching assignment distribution of the survey non-respondents who
responded to the abbreviated survey instrument was an unbiased representation of the
population.
The second analysis performed was a Wilcoxon W Ranked-Sum Test of the
ordinal data from both survey respondents and non-respondents to determine if any
significant variances existed between the two groups for the categorical variables standard
fits program, and student ability for each of the 20 content standards. The test revealed no
significant variances in the perceptional response data between the two sets. Because the
data obtained from survey non-respondents were similar to the data obtained from survey
respondents, it was determined that respondent data were representative of the population
for purpose of further analysis.
Demographics
Data were collected via the Content Standards Acceptance Assessment survey
questionnaire (Donan, 2000) that allowed the analysis of the self-reported perceptional
data of respondents based on the demographics of the programs being reported. These
data included the size of school enrollment, the population served by the school (e.g.,
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rural, suburban, urban, or combination), the grade level of the school program represented
(used to determine whether middle school or high school program), the type of classroom/
laboratory (e.g., modular laboratory, discovery laboratory, general shop, or unit shop), the
type and years of teaching experience of the practitioner (e.g., industrial arts, technology
education, other academic discipline), the type of preservice teacher training attended
(e.g., industrial arts, technology education, other), highest education level achieved by the
practitioner, gender of the practitioner, age group of the practitioner, and technology
education related professional membership (e.g., ITEA, TTEA) held by the practitioner.
The use of data coding was necessary to convert continuous data (e.g., school
population, years teaching experience, etc.) to discrete data because of the range of values
in the continuous data and low response rate. For the purpose of analysis, continuous data
for school population were converted to discrete data representing a range of population
(e.g., 500 or fewer, 501-1000, 1000-1500, etc.). Data for grade level taught was
converted to type of school program because of the variance in grade levels taught by
different teachers throughout the state of Tennessee. For the purpose of coding the data,
programs encompassing grade 5 through grade 8 were considered middle school programs
and those programs encompassing grade 9 through grade 12 were considered high school
programs. Similarly, continuous data related to years of teaching experience were
converted to categorical data representing the area of teaching experience only as an
insufficient number of responses were obtained to statistically analyze continuous data.
Other data conversions for demographic data were necessary because of check all
that apply selections. These data were converted using the Coding Guide (see Figure 8)
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designed by the author for use with the CSAA questionnaire. These coded data were then
used to perform frequency counts and to perform cross-tabulations and correlations during
statistical data analysis. Preliminary data analyses were conducted using the frequencies
procedure of SPSS and the results presented in Table 2.
Total School Enrollment
Preliminary analysis of the self-reported demographic data related to school
enrollment was conducted using the frequencies procedure of SPSS. This analysis revealed
that 71% of the schools reporting had student populations of 1000 or less. Because the
data represented two types of school program, additional analysis was performed with the
Crosstabs procedure using categorical data for the type of school program (i.e., middle or
high school) coded from grade level taught data. The results of the analyses for middle
school respondents are listed in Table 3 and results for high school respondents are listed
in Table 4. These analyses revealed that 95% of the middle school and approximately 47%
of high school programs responding had student populations of 1000 students or less.
Type of Classroom/Laboratory Used in Program
Self-reported demographic data for the type of classroom or laboratory used in the
technology education program was first analyzed using the frequencies procedure of
SPSS. The results were entered in Table 2 and reveal that the majority of programs utilize
modular classrooms (83%). Of the remainder: 3% of the respondents stated that they
taught in a discovery laboratory environment; 4% stated that they taught in a combined
modular and discovery laboratory environment; and 10% stated that they either taught in a
Cross-tabulation with type of program was performed to determine the relative percentage
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Table 2.
Demographic Information of Respondents (N = 100)

Variable and level of response
School size
500 or less
501 - 1000
1001 - 1500
1501 - 2000
2001 or larger
Total without missing value
Missing value

Valid Cumulative
percent
percent

Frequency

Percent

25
49
17
6
3
100
0

25.0
49.0
17.0
6.0
3.0
100.0
0

25.0
49.0
17.0
6.0
3.0
100.0

25.0
74.0
91.0
97.0
100.0

57
43
0

57.0
43.0
0

57.0
43.0

57.0
100.0

83
3
4
8
1
1
100
0

83.0
3.0
4.0
8.0
1.0
1.0
100.0
0

83.0
3.0
4.0
8.0
1.0
1.0
100.0

83.0
86.0
90.0
98.0
99.0
100.0

Population Served
Rural
Suburban
Rural - suburban mix
Urban
Rural - urban mix
Suburban - urban mix
Total without missing value
Missing value

44
26
4
23
1
1
99
1

44.0
26.0
4.0
23.0
1.0
1.0
99.0
1.0

44.4
26.3
4.0
23.2
1.0
1.0
100.0

44.4
70.7
74.7
97.9
99.0
100.0

Teaching experience
Industrial arts (IA)
Technology education (TE)
IA and TE
Other
IA and other
TE and other
IA, TE, and other
Total without missing value
Missing value

5
24
27
1
31
0
12
100
0

5.0
24.0
27.0
1.0
31.0
0.0
12.0
100.0
0

5.0
24.0
27.0
1.0
31.0
0.0
12.0
100.0

5.0
29.0
56.0
57.0
88.0
88.0
100.0

Type of school program
Middle school
High school
Total without missing value
Missing value
Type of classroom utilized
Modular laboratory
Discovery laboratory
Modular - discovery laboratory
General shop
Modular laboratory/General shop combination
Unit shop
Total without missing value
Missing value
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Table 2.
Continued

Variable and level of response
Preservice education program
Industrial arts (IA)
Technology education (TE)
IA and TE
Other
IA and other
TE and other
IA, TE, and other
Total without missing value
Missing value
Gender
Female
Male
Total without missing value
Missing value
Age group
Female
21 - 30
31 - 40
41 - 50
51 and over
Male
21 - 30
31 - 40
41 - 50
51 and over
Total without missing value
Missing value
Highest education level achieved
Bachelors
Masters
Masters + 45
Ed.S.
Ed.D.
Ph.D.
Total without missing value
Missing value
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Valid Cumulative
percent
percent

Frequency

Percent

33
37
10
8
3
5
4
100
0

33.0
37.0
10.0
8.0
3.0
5.0
4.0
100.0
0

33.0
37.0
10.0
8.0
3.0
5.0
4.0
100.0

33.0
70.0
80.0
88.0
91.0
96.0
100.0

29
71
100
0

29.0
71.0
100.0
0

29.0
71.0
100.0

29.0
100.0

7
5
13
4

7.0
5.0
13.0
4.0

7.0
5.0
13.0
4.0

7.0
12.0
25.0
29.0

3
19
28
21
100
0

3.0
19.0
28.0
21.0
100.0
0

3.0
19.0
28.0
21.0
100.0

32.0
51.0
79.0
100.0

44
38
10
6
2

44.0
38.0
10.0
6.0
2.0

44.0
38.0
10.0
6.0
2.0

44.0
82.0
92.0
98.0
100.0

100
0

100.0
0

100.0

Table 2.
Continued
Valid Cumulative
Frequency Percent percent
percent

Variable and level of response
Professional membership
Female
ITEA
TTEA
Both ITEA and TTEA
None
Male
ITEA
TTEA
Both ITEA and TTEA
None
Total without missing value
Missing value
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1
4
8
16

1.0
4.0
8.0
16.0

1.0
4.0
8.0
16.0

1.0
5.0
13.0
29.0

7
10
3
51
100
0

7.0
10.0
3.0
51.0
100.0
0

7.0
10.0
3.0
51.0
100.0

36.0
46.0
49.0
100.0

Table 3.
Demographic Information of Middle School Respondents (N = 70)

Variable and level of response
School size
500 or less
501 - 1000
1001 - 1500
1501 - 2000
2001 or larger
Total without missing value
Missing value

Frequency Percent

Type of classroom utilized
Modular laboratory
Discovery laboratory
Modular - discovery lab
General shop
Modular laboratory/general shop combination
Unit shop
Total without missing value
Missing value
Population served
Rural
Suburban
Rural - suburban mix
Urban
Rural - urban mix
Suburban - urban mix
Total without missing value
Missing value
Teaching Experience
Industrial Arts (IA)
Technology Education (TE)
IA and TE
Other
IA and Other
TE and Other
IA, TE, and Other
Total without missing value
Missing value
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17
37
3

29.8
64.9
5.3

57
0

100.0
0

53
2

Valid Cumulative
percent
percent
29.8
64.9
5.3

29.8
94.7
100.0

93.0
3.5

93.0
3.5

93.0
96.5

2

3.5

3.5

100.0

57
0

100.0
0

100

24
16
2
12
1
1
56
1

42.1
28.0
3.5
21.0
1.8
1.8
98.2
1.8

42.8
28.6
3.6
21.4
1.8
1.8
100.0

42.8
71.4
75.0
96.4
98.2
100.0

2
13
11

3.5
22.8
19.3

3.5
22.8
19.3

3.5
26.3
45.6

23

40.4

40.4

86.0

8
57
0

14.0
100.0
0

14.0
100.0

100.0

Table 3
Continued

Variable and level of response
Preservice Education Program
Industrial arts (IA)
Technology education (TE)
IA and TE
Other
IA and other
TE and other
IA, TE, and other
Total without missing value
Missing value

Frequency Percent

Valid Cumulative
percent
percent

15
24
4
5
3
4
2
57
0

26.3
42.1
7.0
8.8
5.3
7.0
3.5
100.0
0

26.3
42.1
7.0
8.8
5.3
7.0
3.5
100.0

26.3
68.4
75.4
84.2
89.5
96.5
100.0

19
38
57
0

33.3
66.7
100.0
0

33.3
66.7
100.0

33.3
100.0

4
3
9
3

7.0
5.3
15.8
5.3

7.0
5.3
15.8
5.3

7.0
12.3
28.1
33.4

2
11
16
9
57
0

3.5
19.3
28.0
15.8
100.0
0

3.5
19.3
28.0
15.8
100.0

36.9
56.2
84.2
100.0

Gender
Female
Male
Total without missing value
Missing value
Age Group
Female
21 - 30
31 - 40
41 - 50
51 and over
Male
21 - 30
31 - 40
41 - 50
51 and over
Total without missing value
Missing value
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Table 3
Continued

Variable and level of response
Highest Education Level Achieved
Female
Bachelors
Masters
Masters + 45
Ed.S.
Ed.D.
Ph.D.
Male
Bachelors
Masters
Masters + 45
Ed.S.
Ed.D.
Ph.D.
Total without missing value
Missing value

Frequency Percent

Professional Membership
Female
ITEA
TTEA
Both ITEA and TTEA
None
Male
ITEA
TTEA
Both ITEA and TTEA
None
Total without missing value
Missing value
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Valid Cumulative
percent
percent

11
7
1

19.3
12.2
1.8

19.3
12.2
1.8

19.3
31.5
33.3

14
19
1
3
1

24.6
33.3
1.8
5.2
1.8

24.6
33.3
1.8
5.2
1.8

57.9
91.2
93.0
98.2
100.0

57
0

100.0
0

100.0

3
7
9

5.3
12.3
15.8

5.3
12.3
15.8

5.3
17.6
33.4

2
4
3
29
57
0

3.5
7.0
5.3
50.8
100.0
0

3.5
7.0
5.3
50.8
100.0

36.9
43.9
49.2
100.0

Table 4.
Demographic Information of High School Respondents (N = 43)

Variable and level of response
School Size
500 or less
501 - 1000
1001 - 1500
1501 - 2000
2001 or larger
Total without missing value
Missing Value

Frequency Percent

Type of classroom utilized
Modular laboratory
Discovery laboratory
Modular - discovery laboratory
General shop
Modular laboratory/General shop combination
Unit shop
Total without missing value
Missing value
Population served
Rural
Suburban
Rural - suburban mix
Urban
Rural - urban mix
Suburban - urban mix
Total without missing value
Missing value
Teaching Experience
Industrial arts (IA)
Technology education (TE)
IA and TE
Other
IA and other
TE and other
IA, TE, and other
Total without missing value
Missing value
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Valid Cumulative
percent
percent

8
12
14
6
3
43
0

18.6
27.9
32.6
14.0
6.9
100.0
0

18.6
27.9
32.6
14.0
6.9
100.0

18.6
46.5
79.1
93.1
100.0

30
1
4
6
1
1
43
0

69.8
2.3
9.3
14.0
2.3
2.3
100.0
0

69.8
2.3
9.3
14.0
2.3
2.3
100.0

69.8
72.1
81.4
95.4
97.7
100.0

20
10
2
11

46.5
23.3
4.6
25.6

46.5
23.3
4.6
25.6

46.5
69.8
74.4
100.0

43
0

100.0
0

100.0

3
11
16
1

7.0
25.6
37.2
2.3

7.0
25.6
37.2
2.3

7.0
32.6
69.8
72.1

8
4
43
0

18.6
9.3
100.0
0

18.6
9.3
100.0

90.7
100.0

Table 4
Continued

Variable and level of response
Preservice Education Program
Industrial arts (IA)
Technology education (TE)
IA and TE
Other
IA and other
TE and other
IA, TE, and Other
Total without missing value
Missing value

Frequency Percent

Gender
Female
Male
Total without missing value
Missing value
Age Group
Female
21 - 30
31 - 40
41 - 50
51 and over
Male
21 - 30
31 - 40
41 - 50
51 and over
Total without missing value
Missing value
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Valid Cumulative
percent
percent

18
13
6
3

41.9
30.2
14.0
7.0

41.9
30.2
14.0
7.0

41.9
72.1
86.1
93.1

1
2
43
0

2.3
4.6
100.0
0

2.3
4.6
100.0

95.4
100.0

10
33
43
0

23.3
76.7
100.0
0

23.3
76.7
100.0

23.3
100.0

3
2
4
1

7.0
4.7
9.3
2.3

7.0
4.7
9.3
2.3

7.0
11.7
21.0
23.3

1
8
12
12
43
0

2.3
18.6
27.9
27.9
100.0
0

2.3
18.6
27.9
27.9
100.0

25.6
44.2
72.1
100.0

Table 4
Continued

Variable and level of response
Highest education level achieved
Female
Bachelors
Masters
Masters + 45
Ed.S.
Ed.D.
Ph.D.
Male
Bachelors
Masters
Masters + 45
Ed.S.
Ed.D.
Ph.D.
Total without missing value
Missing value

Frequency Percent

Professional membership
Female
ITEA
TTEA
Both ITEA and TTEA
None
Male
ITEA
TTEA
Both ITEA and TTEA
None
Total without missing value
Missing value
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Valid Cumulative
percent
percent

4
4
1
1

9.3
9.3
2.3
2.3

9.3
9.3
2.3
2.3

9.3
18.6
20.9
23.2

15
8
7
2
1

34.9
18.6
16.3
4.7
2.3

34.9
18.6
16.3
4.7
2.3

58.1
76.7
93.0
97.7
100.0

43
0

100.0
0

100.0

1
1
1
7

2.3
2.3
2.3
16.3

2.3
2.3
2.3
16.3

2.3
4.6
6.9
23.2

5
6

11.6
14.0

11.6
14.0

34.8
48.8

22
43
0

51.2
100.0
0

51.2
100.0

100.0

of each classroom type that is utilized in each type of school program (i.e., middle school
or high school). The results for middle school programs were entered in Table 3 and
reveal that 93% of the middle school teachers stated that they taught in a modular
laboratory environment. Similarly, the results for high school programs were entered in
Table 4 and revealed that 70% of the high school teachers stated that they taught in a
modular laboratory environment.
Population Served
Preliminary analysis of the self-reported demographic data for the population
served by the school (i.e., rural, suburban, urban, mixed) was performed using the
frequencies procedure of SPSS and the results entered in Table 2. The results of the
analysis revealed that 44.4 % of the teachers who responded served rural populations.
This was nearly twice the representation of teachers serving either suburban populations
(26.3%) or urban populations (23.2%). The remaining teachers represented mixed
populations (see Table 2). A cross-tabulation with type of school program data was
performed and the results entered for middle school in Table 3 and for high school in
Table 4. The results were similar to the overall population with 42.8% of the middle
schools and 46.5% of the high schools that reported indicating that they serve rural
populations.
Teaching Experience of Respondents
Self-reported demographic data for the teaching experience of those technology
education teachers who responded to the CSAA questionnaire were analyzed using the
frequencies procedure of SPSS and entered into Table 2. The analysis revealed that while
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75% reported having teaching experience in the industrial arts program prior to becoming
technology education teachers, only 5% responded that they had only industrial arts
experience. Additionally, 44% of those teachers responding reported having teaching
experience outside of both industrial arts and technology education.
Cross-tabulation analysis of teaching experience data with type of school program
was performed using the Crosstabs procedure of SPSS and the results of the analysis for
middle school programs entered into Table 3 and that for high school programs in Table 4.
The analysis revealed that 77.2% of the middle school participants reported having prior
industrial arts experience while only 53.5% of the high school respondents did.
Additionally, 54.4% of the middle school participants and 30.1% of the high school
participants reported having prior teaching experience other than industrial arts.
Participants who had teaching experience other than industrial arts or technology
education were asked to indicate the academic area in which their pre-service teacher
education occurred. The most often cited other academic areas of teaching experience
were in the fields of mathematics and science (chemistry, physics, and earth science).
Pre-Service Teacher Education of Respondents
Self-reported demographic data for the type of pre-service teacher education
program attended were analyzed using the frequencies procedure of SPSS and the results
entered into Table 2. Results of the analysis revealed that 33% of those responding to the
questionnaire received their pre-service teacher education in industrial arts, 37% in a
technology education modular laboratory setting, and 20% in another academic area.
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Cross-tabulation analysis on this variable with type of school program coded data
was performed and the results entered in Table 3 for middle school participants and Table
4 for high school participants. The results revealed that 26.3% of the middle school
participants and 41.9% of the high school participants had received their pre-service
training only in industrial arts. Additionally, 24.6% of the middle school participants and
13.9% of the high school teachers received pre-service teacher education in an academic
discipline other than industrial arts or technology education.
As with the survey demographics related to teaching experience, teachers who
indicated pre-service teacher education in a discipline other than industrial arts or
technology education were asked to state the academic discipline in which they received
their initial teacher certification. The two most often cited academic disciplines were
mathematics and science (chemistry, physics, and earth science).
Teaching Assignment Distribution of Respondents
The results of cross-tabulation analysis of type of school program data (0 = middle
school and 1 = high school) with gender data (0 = female and 1 = male) were entered into
Table 1 (Combined Mail-out) and revealed that 33.3% of the middle school teachers who
responded were female while only 23.3% of the high school respondents were female.
These data were also used to perform a test of randomness of teaching assignment for all
respondents. A Pearson’s P2 test using the Fisher’s Exact test of probability was
conducted with SPSS and resulted in P2 = 1.2089 for df = 1, and pexact = 0.374. In that P2
was less than the critical value of 3.84 and pexact = 0.374. is greater than 0.05, the test
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indicated that the teaching assignment distribution of the respondents was not significantly
different and therefore appeared to be a random representation of the population.
Age of Respondents
Self reported demographic data for the age group of the respondents were
analyzed using the Crosstabs procedure of SPSS to determine the age distribution by
gender. The results were entered in Table 2 and revealed that 10% were between 21 and
30 years of age, 25% were 51 years and older, and well over half (66%) were 41 years or
above. By gender, 21.1% of the females and only 5.3% of the males were between 21 and
30 years of age, and 51.8% of the females and 65.8% of the males were 41 years or
above.
Treating the data as a matrix with the rows representing the variable age group,
the columns representing the variable gender, and levels assigned to type of school
program, the Crosstabs procedure of SPSS was used to analyze the data and determine
the age distribution of the participants in both the middle and high schools. The results for
middle school respondents are listed in Table 3 and the results for high school respondents
are listed in Table 4. By teaching assignment, 21% of the middle school teachers
responding to the survey were between the ages of 41 and 50, and over 30% of the high
school technology education teachers responding to the survey were in this age bracket.
On the other hand, only 10.5% of the middle school technology education teachers and
9.3% of the high school teachers responding to the survey were in the 21 - 30 year old age
group.
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Education Level of Respondents
Analysis of the variable highest education level achieved was accomplished using
the Crosstabs function of SPSS to analyze a matrix in which the rows represented the
variable under investigation, the columns represented the type of school program, and the
levels represented the gender of the participants. The analysis revealed that 44% of those
technology education teachers who responded to the CSAA survey questionnaire held
bachelor’s degrees and 38% held master’s degrees.
Of those middle school technology education teachers who responded to the CSAA
survey instrument, 58% of the female teachers held bachelor’s degrees and 37% held
master’s degrees, while 37% of the male teachers held bachelor’s degrees and 50% held
master’s degrees. Additionally, 10.5% of the male teachers held either Ed.S. or Ed.D.
degrees.
At the high school level, 40% of the female teachers responding held bachelor’s
degrees and 40% held master’s degrees; 45 % of the male teachers held bachelor’s
degrees, 24% held master’s degrees, and 21% held master’s + 45. Additionally 10% of the
female teachers held Ed.S. degrees and 10% of the male teachers held either Ed.S. or
Ed.D. degrees.
Professional Membership of Respondents
Self-reported demographic data from respondents for the variable professional
membership were analyzed using the Crosstabs procedure of SPSS with the data in a
matrix where the rows represented the variable under investigation, the columns
represented the variable type of school program, and the levels represented the variable
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gender. The analysis revealed that of those technology education teachers who responded
to the CSAA survey questionnaire, 67% of those responding were neither members of the
international governing organization (International Technology Education Association)
or the state level professional association (Tennessee Technology Education Association)
of technology education teachers. This included nearly 80% of the male and 50% of the
female middle school, and 70% of the male and 67% of the female high school technology
education teachers who responded to the questionnaire.
Research Questions
Research Question One
To what extent do technology education teachers in Tennessee endorse the content
standards presented in the Standards for Technological Literacy (ITEA, 2000)?
To answer this question, artificial dichotomous data were collected from
technology education practitioners in Tennessee in response to the statement “I endorse
inclusion of this technology content standard” on the CSAA survey questionnaire.
Analyses were conducted by performing frequency counts with percentages using SPSS
and the results entered in Table 5. Of the 20 standards presented in the Standards for
Technological Literacy (ITEA, 2000), four had a rate of endorsement by practitioners that
was less than or equal to 90%, the rate determined to be significant for further evaluation.
Content standard 4 had an endorsement rate of 87%; content standard 7 had an
endorsement rate of 90%; content standard 14 had an endorsement rate of 85%; and
content standard 15 had an endorsement rate of 82%.
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Table 5.
Standards Endorsement by Technology Education Teachers in Tennessee
STD #

Description of Standard

N % Yes % No

Students will develop an understanding of The Nature of Technology. This includes acquiring
knowledge of:
1

The characteristics of technology.

100 94

6

2

The core concepts of technology.

100 95

5

3

The relationships among technologies and the connections between
technology and other fields of study.

100 96

4

Students will develop an understanding of Technology and Society. This includes learning about:
4

The cultural, social, economic, and political effects of technology.

100 87*

13*

5

The effects of technology on the environment.

100 93

7

6

The role of society in the development and use of technology.

100 92

8

7

The influence of technology on history.

100 90*

10*

Students will develop an understanding of Design. This includes knowing about:
8

The attributes of design.

100 94

6

9

Engineering design.

100 93

7

10

The role of troubleshooting, research and development, invention and
innovation, and experimentation in problem solving.

100 94

6

Students will develop Abilities for a Technological World. This includes becoming able to:
11

Apply the design process

100 94

6

12

Use and maintain technological products and systems.

100 94

6

13

Assess the impact of products and systems.

100 94

6

Students will develop an understanding of The Design World. This includes selecting and using:
14

Medical technologies.

100 85*

15*

15

Agricultural and related technologies.

100 82*

18*

16

Energy and power technologies.

100 95

5

17

Information and communication technologies.

100 95

5

18

Transportation technologies.

100 96

4

19

Manufacturing technologies.

100 94

6

20

Construction technologies

100 93

7

* Endorsement # 90%.
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Research Question Two
What are technology education teachers’ perceptions as to how well the content
standards presented in the Standards for Technological Literacy (ITEA, 2000) fit within
the existing curriculum under the Technology Education Curriculum Framework (TBE,
1999b)?
Ordinal data were collected from technology education practitioners in Tennessee
in response to the statement “This standard fits my existing curriculum” for each of the 20
content standards using a six-point, Likert-style, forced-selection (no 0 or Neutral value),
fixed rank-order-scale with the range: +3 = totally agree, -3 = totally disagree on the
CSAA survey questionnaire in order to answer this question. Because the data were
ordinal and not continuous, the mean (0) value of the distribution was not an appropriate
measure. Therefore the median (Mdn) and mode (Mo) descriptive measures of central
tendency were calculated for the responses to each of the 20 content standards using the
frequencies procedure of SPSS and the results presented in Table 6. Those standards with
calculated Mdn # 1 and Mo # 1 (somewhat agree) were considered significant for the
purpose of further evaluation. Of the responses to the twenty content standards only two
had median and mode values that were less than or equal to 1: content standard 14 with
calculated Mdn = 1 and Mo = 1, and content standard 15 with calculated Mdn = 1 and
Mo = 1.
Research Question Three
What is the perceived level of need for in-service training to facilitate incorporation
of the content standards presented in the Standards for Technological
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Table 6.
Technology Education Teachers’ Perception of Fit of the Content Standards Within
Existing Curriculum Framework
STD #

Description of Standard

N Mo Mdn

Students will develop an understanding of The Nature of Technology. This includes acquiring
knowledge of:
1

The characteristics of technology.

100 2

2

2

The core concepts of technology.

100 2

2

3

The relationships among technologies and the connections between technology 100 2
and other fields of study.

2

Students will develop an understanding of Technology and Society. This includes learning about:
4

The cultural, social, economic, and political effects of technology.

100 2

2

5

The effects of technology on the environment.

100 2

2

6

The role of society in the development and use of technology.

100 2

2

7

The influence of technology on history.

100 2

2

Students will develop an understanding of Design. This includes knowing about:
8

The attributes of design.

100 2

2

9

Engineering design.

100 2

2

10

The role of troubleshooting, research and development, invention and
innovation, and experimentation in problem solving.

100 3

2

Students will develop Abilities for a Technological World. This includes becoming able to:
11 Apply the design process
100 2

2

12 Use and maintain technological products and systems.

100 2

2

13 Assess the impact of products and systems.

100 2

2

Students will develop an understanding of The Design World. This includes selecting and using:
14 Medical technologies.

100 1

1*

15 Agricultural and related technologies.

100 1

1*

16 Energy and power technologies.

100 2

2

17 Information and communication technologies.

100 2

2

18 Transportation technologies.

100 5

2

19 Manufacturing technologies.

100 2

2

20 Construction technologies

100 2

2

* Mdn # 1 (Somewhat Agree)
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Literacy (ITEA, 2000) into the curriculum as reported by technology education teachers
in Tennessee?
To answer this question, ordinal data were collected from technology education
practitioners in Tennessee in response to the statement “In-service training is needed for
this standard” for each of the 20 content standards. As with research question two, a
Likert-style, forced-selection (no 0 or Neutral value), fixed rank-order-scale with the
range: +3 = totally agree, -3 = totally disagree on the CSAA survey questionnaire was
used. Likewise, because the data were ordinal rather than continuous, the median (Mdn)
and mode (Mo) descriptive measures of tendency were calculated for the responses to
each of the 20 content standards–rather than the mean (0) using the frequencies procedure
of SPSS. The results are presented in Table 7.
Those standards having calculated Mdn $ 2 and Mo $ 2 (agree) in regards to
practitioners’ perceptions of need for content specific in-service training on the standard
before incorporating it into the curriculum framework were considered significant for the
purpose of further evaluation. Of the 20 standards, three had Mdn $ 2 and Mo $ 2
(agree): content standard 10 had calculated Mdn = 2 and Mo = 2; content standard 14 had
calculated Mdn = 2 and Mo = 2; and content standard 15 had calculated Mdn = 2 and
Mo = 2.
Research Question Four
What is the perception of technology education teachers in Tennessee as to the
level of students’ ability in acquiring the content specified in the content standards
presented in the Standards for Technological Literacy (ITEA, 2000)?
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Table 7.
Technology Education Teachers’ Perceptions as to the Need for In-Service Training
STD #

Description of Standard

N Mo Mdn

Students will develop an understanding of The Nature of Technology. This includes acquiring
knowledge of:
1

The characteristics of technology.

100 1

1

2

The core concepts of technology.

100 2

1

3

The relationships among technologies and the connections between technology 100 1
and other fields of study.

1

Students will develop an understanding of Technology and Society. This includes learning about:
4

The cultural, social, economic, and political effects of technology.

100 2

1

5

The effects of technology on the environment.

100 2

1

6

The role of society in the development and use of technology.

100 2

1

7

The influence of technology on history.

100 2

1

Students will develop an understanding of Design. This includes knowing about:
8

The attributes of design.

100 2

1

9

Engineering design.

100 2

1

10

The role of troubleshooting, research and development, invention and
innovation, and experimentation in problem solving.

100 2

2*

Students will develop Abilities for a Technological World. This includes becoming able to:
11 Apply the design process

100 2

1

12 Use and maintain technological products and systems.

100 2

1

13 Assess the impact of products and systems.

100 2

1

Students will develop an understanding of The Design World. This includes selecting and using:
14 Medical technologies.

100 2

2*

15 Agricultural and related technologies.

100 2

2*

16 Energy and power technologies.

100 2

1

17 Information and communication technologies.

100 2

1

18 Transportation technologies.

100 2

1

19 Manufacturing technologies.

100 2

1

20 Construction technologies

100 2

1

* Mdn $ 2 (Agree)
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To answer this question, ordinal data were collected from technology education
practitioners in Tennessee as responses to the statement “My students are capable of
acquiring the content of this standard” for each of the 20 content standards. Likert-style,
forced-selection, fixed rank-order-scale with the range: +3 = totally agree, -3 = totally
disagree response scales on the CSAA survey questionnaire were used to obtain this data.
As with the two previous research questions, the data were ordinal rather than continuous
and therefore the mean (0) was not an appropriate measure of central tendency. Because
the data were ordinal, median (Mdn) and mode (Mo) descriptive measures of central
tendency were calculated for the responses to each of the 20 content standards with the
frequencies procedure of SPSS and the results entered in Table 8.
Those standards with calculated Mdn # 2 and Mo # 2 (agree) with respect to
practitioners’ perceptions of students’ ability in acquiring the content specified were
considered significant for the purpose of further evaluation. Of the 20 standards, two had
calculated Mdn # 2 and Mo # 2 (agree). Content standard 14 had calculated Mdn = 1
(somewhat agree) and Mo = 2 (agree); and Standard 15 had calculated Mdn = 1.5
(somewhat agree) and Mo = 2 (agree).
Research Question Five
Are differences in the perceptions of practitioners toward endorsement of specific
content standards presented in the Standards for Technological Literacy (ITEA, 2000)
based on demographic factors (i.e., the type of technology education program [e.g.,
middle school or high school program], the demographics of the student population being
served [e.g., rural, suburban, or urban], the type of pre-service teacher education program
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Table 8.
Technology Education Teachers’ Perceptions as to Ability of Students to Acquire
Content Specified in the Standards
STD #

Description of Standard

N

Mo Mdn

Students will develop an understanding of The Nature of Technology. This includes acquiring
knowledge of:
1

The characteristics of technology.

100

2

2

2

The core concepts of technology.

100

2

2

3

The relationships among technologies and the connections between
technology and other fields of study.

100

2

2

Students will develop an understanding of Technology and Society. This includes learning about:
4

The cultural, social, economic, and political effects of technology.

100

2

2

5

The effects of technology on the environment.

100

2

2

6

The role of society in the development and use of technology.

100

2

2

7

The influence of technology on history.

100

2

2

Students will develop an understanding of Design. This includes knowing about:
8

The attributes of design.

100

2

2

9

Engineering design.

100

2

2

10

The role of troubleshooting, research and development, invention and
innovation, and experimentation in problem solving.

100

2

2

Students will develop Abilities for a Technological World. This includes becoming able to:
11 Apply the design process
100 2

2

12

Use and maintain technological products and systems.

100

2

2

13

Assess the impact of products and systems.

100

2

2

Students will develop an understanding of The Design World. This includes selecting and using:
14

Medical technologies.

100

2

1 *

15

Agricultural and related technologies.

100

2

1.5*

16

Energy and power technologies.

100

2

2

17

Information and communication technologies.

100

2

2

18

Transportation technologies.

100

2

2

19

Manufacturing technologies.

100

2

2

20

Construction technologies

100

2

2

* Mdn # 2
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attended [e.g., industrial arts general shop, modular technology laboratory, math or
science], the type of teaching experience [e.g., industrial arts, technology education, other
discipline, or combination], practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional teacher organization)?
Due to the level of response to the CSAA survey questionnaire, regression analysis
was not a viable option as probability would have been compromised. Therefore, in order
to determine if any of the independent variables contributed to non-endorsement,
Spearman’s rho (D) correlations were performed between the self-reported dependent
variable I indorse this standard for each of the content standards identified in Table 5 as
having a rate of endorsement less than or equal to 90%, and each of the independent
variables listed above. The results of these analyses are presented in Table 9 and show no
significant correlation between technology education teachers’ endorsement of content
standard 4, content standard 7, or content standard 15 and any of the demographic
variables. On the other hand, a negative correlation was found to exist between content
standard 14 and the type of program (D = -0.201, p = 0.045), and positive correlations
were found to exist between endorsement of the standard and both teaching experience
(D = 0.242, p = 0.015) and practitioners’ perception as to students’ capability of acquiring
the content specified in the standard (D = 0.239, p = 0.017).
Research Question Six
Are differences in the perceptions of practitioners as to the fit of the content
standards presented in the Standards for Technological Literacy (ITEA, 2000) within the
curriculum under the Technology Education Curriculum Framework (TBE, 1999b) based
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Table 9.
Correlation Between Endorsement of Content Standards and Independent Variables
N

D

p

Program Type

100

-0.035

0.724

Population Served

100

0.119

0.242

Pre-service Teacher Education Program Attended

100

0.047

0.643

Teaching Experience

100

-0.081

0.420

Educational Experience

100

0.048

0.637

Gender

100

-0.116

0.250

Age Group

100

0.137

0.175

Teacher Professional Organization Affiliation

100

-0.063

0.533

Program Type

100

0.182

0.070

Population Served

100

-0.010

0.922

Pre-service Teacher Education Program Attended

100

-0.027

0.788

Teaching Experience

100

-0.193

0.055

Educational Experience

100

0.132

0.190

Gender

100

-0.066

0.513

Age Group

100

0.097

0.338

Teacher Professional Organization Affiliation

100

0.030

0.769

Program Type

100

-0.201

0.045*

Population Served

100

-0.100

0.326

Pre-service Teacher Education Program Attended

100

-0.143

0.155

Teaching Experience

100

0.242

0.015*

Educational Experience

100

0.107

0.290

Gender

100

0.102

0.313

Age Group

100

-0.137

0.173

Teacher Professional Organization Affiliation

100

0.128

0.204

STD

Independent Variable

4

7

14
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Table 9
Continued
N

D

p

Program Type

100

-0.066

0.513

Population Served

100

-0.061

0.549

Pre-service Teacher Education Program Attended

100

-0.164

0.102

Teaching Experience

100

0.166

0.099

Educational Experience

100

0.038

0.738

Gender

100

0.102

0.312

Age Group

100

-0.110

0.275

Teacher Professional Organization Affiliation

100

0.109

0.279

STD

Independent Variable

15

* Correlation is significant at the .05 level (2-tailed)

on demographic factors (i.e., the type of technology education program [e.g., middle
school or high school program], the demographics of the student population being served
[e.g. rural, suburban, or urban], the type of pre-service teacher education program
attended [e.g., industrial arts general shop, modular technology laboratory, math or
science], the type of teaching experience [e.g., industrial arts, technology education, other
discipline, or combination], practitioners’ gender, practitioners’ level of education, or
affiliation with discipline-related professional organization)?
As with research question five, regression analysis was not a viable option because
of the small number of respondents and the probability would therefore be compromised
due to the number of variables. Therefore, Spearman’s rho (D) correlations were
performed on the dependent variable This Standard Fits my Current Program for each of
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the standards identified in both Table 4 as having a rate of endorsement # 90%, and in
Table 6 as having a median value #-1 (Somewhat Disagree) in order to determine if any of
the independent variables listed above contributed to practitioners’ perceptions that the
standard did not fit within the existing curriculum framework. Content standards 14 and
15 met this criteria and were thus analyzed. The results of the analyses were entered into
Table 10 and revealed that no significant correlations existed for content standard 14 or
content standard 15 and any of the independent variables.
Research Question Seven
Are differences in the perceptions of practitioners about the need for in-service
training to facilitate incorporation of the content standards presented in the Standards for
Technological Literacy (ITEA, 2000) into the curriculum based on demographics (i.e., the
type of technology education program [e.g., middle school or high school program], the
demographics of the student population being served [e.g. rural, suburban, or urban], the
type of pre-service teacher education program attended [e.g., industrial arts general shop,
modular technology laboratory, math or science], the type of teaching experience [e.g.,
industrial arts, technology education, other discipline, or combination], practitioners’
gender, practitioners’ level of education, or affiliation with discipline-related professional
organization)?
Regression analysis was not a viable option for this research question either.
Because of the small number of participants, probability would have been compromised
due to the number of variables being tested. Therefore, to answer the question Spearman’s
rho (D) correlations were performed on the dependent variable In-Service Training is
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Table 10.
Correlation Between Perceived Fit of Content Standards Within Current Curriculum
and Independent Variables
STD

Description of Standard

N

D

p

14
Program Type

100 -0.034

0.738

Population Served

100 -0.092

0.364

Pre-service Teacher Education Program Attended

100 0.118

0.240

Teaching Experience

100 0.106

0.293

Educational Experience

100 0.057

0.574

Gender

100 0.129

0.201

Age Group

100 0.010

0.920

Teacher Professional Organization Affiliation

100 0.012

0.906

Program Type

100 0.191

0.057

Population Served

100 -0.051

0.616

Pre-service Teacher Education Program Attended

100 -0.032

0.753

Teaching Experience

100 -0.113

0.265

Educational Experience

100 -0.006

0.953

Gender

100 -0.030

0.765

Age Group

100 0.054

0.590

Teacher Professional Organization Affiliation

100 0.004

0.969

15

* Correlation is significant at the .05 level (2-tailed)
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Needed to Facilitate Incorporation of This Standard for each of the standards identified in
both Table 5 as having a rate of endorsement # 90% and in Table 7 with a median value
$2 (agree) in order to determine which, if any, of the independent variables listed above
contributed to the perceived need for in-service training. Standards 10, 14, and 15 met the
criteria specified and the results of the analyses are presented in Table 11. The results
reveal that no significant correlations existed between the dependent variable In-Service
Training is Needed to Facilitate Incorporation of This Standard for standards 10, 14, and
15 and any of the independent variables.
Research Question Eight
Are differences in the perceptions of practitioners about student ability to acquire
the content specified in the content standards presented in the Standards for
Technological Literacy (ITEA, 2000) based on demographics factors (i.e., the type of
technology education program [e.g., middle school or high school program], the
demographics of the student population being served [e.g. rural, suburban, or urban], the
type of pre-service teacher education program attended [e.g., industrial arts general shop,
modular technology laboratory, math or science], the type of teaching experience [e.g.,
industrial arts, technology education, other discipline, or combination], practitioners’
gender, practitioners’ level of education, or affiliation with discipline-related professional
organization)?
Because of the small number of respondents to the survey, regression analysis was
not a viable option as probability would have been compromised due to the number of
variables to be tested. Therefore, Spearman’s rho (D) correlations were performed
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Table 11.
Correlation Between Perceived Need for In-Service Training on Content Standards
and Independent Variables
STD

Description of Standard

10 Program Type

N

D

p

100 0.065

0.520

Population Served

100 -0.131

0.177

Pre-service Teacher Education Program Attended

100 0.030

0.768

Teaching Experience

100 0.159

0.114

Educational Experience

100 0.173

0.223

Gender

100 -0.062

0.543

Age Group

100 -0.003

0.978

Teacher Professional Organization Affiliation

100 0.055

0.585

100 0.121

0.231

Population Served

100 -0.030

0.770

Pre-service Teacher Education Program Attended

100 -0.043

0.672

Teaching Experience

100 -0.008

0.934

Educational Experience

100 0.147

0.146

Gender

100 0.084

0.404

Age Group

100 0.026

0.799

Teacher Professional Organization Affiliation

100 -0.075

0.456

100 0.054

0.562

Population Served

100 -0.028

0.786

Pre-service Teacher Education Program Attended

100 0.002

0.986

Teaching Experience

100 0.040

0.696

Educational Experience

100 0.085

0.399

Gender

100 0.079

0.435

Age Group

100 0.111

0.271

Teacher Professional Organization Affiliation

100 0.018

0.859

14 Program Type

15 Program Type

* Correlation is significant at the .05 level (2-tailed)
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between the dependent variable My Students Are Capable of Acquiring the Content of
This Standard for each of the standards identified in both Table 5 as having an
endorsement rate # 90% and in Table 8 as having a median value #1 (Somewhat Agree)
and the independent variables listed above in order to determine which, if any, of the
independent variables contributed to the perceived inability of students to acquire the
content specified in the standards. The results of the analyses are presented in Table 12
and reveal that no significant correlations existed between practitioners’ perception of
students’ ability to acquire the content explicit in content standards 14 or 15 and any of
the independent variables.
Research Question Nine
Do relationships exist between practitioners’ endorsement of the content standards
contained in the Standards for Technological Literacy (ITEA, 2000), practitioners’
perceptions as to the fit of the content standard presented in the Standards for
Technological Literacy within the Technology Education Curriculum Framework (TBE,
1999b), practitioners’ perceived need for in-service training to facilitate incorporation of
the content standards presented in the Standards for Technological Literacy into the
existing curriculum; and practitioners’ perception of student ability to acquire the content
specified in the content standards presented in the Standards for Technological Literacy?
The use of regression analysis was not a viable option in answering this research
question because of the small number of participants in the study and the number of
variables to be investigated. Had regression analysis been used, probability would have
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Table 12.
Correlation Between Perceived Student Ability to Acquire the Content Specified in
Content Standards and Independent Variables
N

STD #

D

p

14
Program Type

100 0.028

0.779

Population Served

100 0.056

0.579

Pre-service Teacher Education Program Attended

100 -0.070

0.487

Teaching Experience

100 0.023

0.818

Level of Teacher Education

100 0.180

0.073

Gender

100 -0.053

0.601

Age Group

100 -0.021

0.834

Teacher Professional Organization Affiliation

100 0.029

0.772

Program Type

100 0.152

0.130

Population Served

100 -0.053

0.603

Pre-service Teacher Education Program Attended

100 -0.053

0.601

Teaching Experience

100 0.034

0.740

Level of Teacher Education

100 0.116

0.252

Gender

100 0.010

0.924

Age Group

100 -0.048

0.634

Teacher Professional Organization Affiliation

100 0.064

0.525

15

* Correlation is significant at the .05 level (2-tailed)
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been compromised. Therefore, Spearman’s rho (D) correlations were performed as the test
of correlation for each of the following.
Practitioner’s Endorsement of Content Standards
Correlation analyses of the variable I endorse this content standard and the
independent variables (a) This Content Standard Fits Within the Current Curriculum
Framework, (b) In-service Training Is Needed to Facilitate Incorporation of this Content
Standard into the Existing Curriculum, and (c) My Students Are Capable of Acquiring
the Content Specified in this Standard were performed for each of the standards identified
in Table 5 as having a rate of endorsement #90 percent. The results of the analyses were
entered in Table 13 and reveal the following:
1.

A positive correlation exists between practitioners’ endorsement of standard 4
and their perception that the content standard fits within the existing
curriculum framework in Tennessee (D = 0.244, p = 0.014).

2.

Positive correlations exist between practitioners’ endorsement of standard 7
and both their perception that the content standard fits within the existing
curriculum framework in Tennessee (D = 0.370, p = 0.000), and that their
students are capable of acquiring the content specified in this content standard
(D = 0.244, p = 0.014). Correlation between practitioner endorsement of this
standard and perception of fit within the curriculum was significant at the 0.01
level (2-tailed).

3.

A positive correlation exists between practitioners’ endorsement of standard
14 and their perception as to their students’ ability to acquire the content
specified in the content standard (D = 0.239, p = 0.017).

4.

Positive correlations exist between practitioners’ endorsement of standard 15
and both their perception that the content standard fits within the existing
curriculum framework in Tennessee (D = 0.336, p = 0.001), and their
perception as to students’ ability to acquire the content specified in the
content standard (D = 0.209, p = 0.037). Correlation between practitioner
endorsement of this standard and perception of fit within the curriculum was
also significant at the 0.01 level (2-tailed).
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Table 13.
Correlation Between Endorsement of Content Standards, Fit Within Existing
Curriculum, Need for In-Service Training, and Student Ability to Acquire the Content
Specified in the Standards

STD
4

7

14

15

Description of Standard

N

D

p

This content standard fits within the existing curriculum
framework

100 0.244

0.014*

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 -0.034 0.738

My students are capable of acquiring the content specified in this 100 0.155
content standard

0.125

This content standard fits within the existing curriculum
framework

100 0.370

0.000**

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.146

0.148

My students are capable of acquiring the content specified in this 100 0.244
content standard

0.014*

This content standard fits within the existing curriculum
framework

100 0.151

0.133

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.042

0.681

My students are capable of acquiring the content specified in this 100 0.239
content standard

0.017*

This content standard fits within the existing curriculum
framework

100 0.336

0.001**

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.003

0.974

My students are capable of acquiring the content specified in this 100 0.209
content standard

* Correlation is significant at the .05 level (2-tailed)
** Correlation is significant at the .01 level (2-tailed)
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0.037*

Practitioner’s Perceptions as to the Fit of the Content Standard Within Existing
Curriculum
Correlation analyses were performed on the dependent variable this content
standard fits within the existing curriculum framework and the independent variables Inservice training is needed to facilitate incorporation of this content standard into the
existing curriculum, and My students are capable of acquiring the content specified in
this standard, for each of the standards identified in Table 5 as having a rate of
endorsement #90 percent. The results are presented in Table 14 and reveal the following:
1.

A positive correlation exists between technology education teachers’
perceptions as to the fit of content standard 4 within the existing curriculum
framework in Tennessee and their perceptions as to the ability of their
students to acquire the content specified in the standard that is significant at
the 0.01 level (D = 0.488, p = 0.000).

2.

A positive correlation exists between technology education teachers’
perceptions as to the fit of the content standard 7 within the existing
curriculum framework in Tennessee and their perceptions as to the ability of
their students to acquire the content specified in the standard that is significant
at the 0.01 level (D = 0.466, p = 0.000).

3.

A positive correlation exists between technology education teachers’
perceptions as to the fit of the content standard 14 within the
existingcurriculum framework in Tennessee and their perceptions as to the
ability of their students to acquire the content explicit in the standard that is
significant at the 0.01 level (D = 0.380, p = 0.000).

4.

Positive correlations exist between technology education teachers’
perceptions as to the fit of content standard 15 within the existing curriculum
framework in Tennessee and both their’ perceptions as to (a) the need for inservice training to facilitate incorporation of content standard (D = 0.203, p =
0.000), and (b) the ability of their students to acquire the content specified in
the standard (D = 0.339, p = 0.001). Correlation between practitioner
perception as to the fit of the standard within the curriculum and perception of
student ability was significant at the 0.01 level.
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Table 14.
Correlation Between Fit of the Content Standard, Need for In-Service Training, and
Student Ability to Acquire the Content Specified in the Standards
STD
4

Description of Standard

N

D

p

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.000

0.997

My students are capable of acquiring the content specified in
this content standard

100 0.488

0.000**

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.115

0.254

My students are capable of acquiring the content specified in
this content standard

100 0.466

0.000**

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.111

0.270

My students are capable of acquiring the content specified in
this content standard

100 0.380

0.000**

In-service training is needed to facilitate incorporation of this
content standard into the existing curriculum

100 0.203

0.000**

My students are capable of acquiring the content specified in
this content standard

100 0.339

0.001**

7

14

15

* Correlation is significant at the .05 level (2-tailed)
** Correlation is significant at the .01 level (2-tailed)
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Practitioners’ Perception as to the Need for In-Service Training
Correlation analyses were performed on the dependent variable In-service training
is needed to facilitate incorporation of this content standard into the existing curriculum
and the independent variable My students are capable of acquiring the content specified
in this standard, for each of the standards identified in Table 5 as having a rate of
endorsement #90 percent. The results of the Spearman’s rho (D) correlation analyses are
presented in Table 15 and reveal that there were no significant correlations between
technology education teachers’ perceptions as to the need for in-service training on
content standards 4, 7, 14, or 15 and their perceptions as to the ability of their students to
acquire the content specified in those standards.
Summary
This chapter has presented the statistical results of the nine research questions
formulated for this study. The response-rate for this study was 30.9%. A Chi Square
analyses using Fisher’s Exact Probabilities on the demographic data provided by
respondents revealed that 57% of the teachers who responded to the CSAA survey
questionnaire were from middle schools; 44% represented schools serving rural
communities; 83% of the respondents stated that they taught in a modular laboratory
environment; 44% had teaching experience in an academic area other than
industrial arts or technology education; and 33% received their pre-service teacher
education in industrial arts and 37% received their pre-service education in a technology
education modular laboratory.
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Table 15.
Correlation Between Need for In-Service Training, and Student Ability to Acquire the
Content Specified in the Standards
STD

Description of Standard

N

D

p

4
My students are capable of acquiring the content specified in this
content standard

100 0.177

0.079

My students are capable of acquiring the content specified in this
content standard

100 -0.001 0.995

My students are capable of acquiring the content specified in this
content standard

100 0.079

0.436

My students are capable of acquiring the content specified in this
content standard

100

0.643

7

14

15

* Correlation is significant at the .05 level (2-tailed)
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-.047

Descriptive statistics, in the form of frequency counts and chi-square analyses,
were used to report the findings for research questions 1, 2, 3, and 4. The findings
revealed that content standards 4, 7, 14, and 15 had endorsement levels of less than or
equal to 90%; content standards 14 and 15 were perceived as not fitting within the
existing curriculum framework; content standards 10, 14, and 15 were perceived as
needing inservice training to enable teachers to incorporate them into the existing
curriculum; and content standards 14 and 15 were perceived as being beyond the
capability of most students to acquire the content specified in the standard.
Nonparametric analyses, in the form of Spearman’s rho correlations, were used in
post hoc analysis of research questions 5, 6, 7, 8, and 9. Those analyses reveal the
following:
1.

A negative correlation exists between practitioners’ endorsement of content
standard 14 and the type of program (D = -0.201, p = 0.045);

2.

Positive correlations exist between technology education teachers’
endorsement of content standard 4 and (a) teaching experience (D = 0.242,
p = 0.015), (b) their perception that the content standard fits within the
existing curriculum framework in Tennessee (D =0.244, p = 0.014), and (c)
their perception as to students’ capability of acquiring the content specified in
the content standard (D = 0.239, p = 0.017)

3.

A positive correlation exists between technology education teachers’
endorsement of content standard 7 and both their perceptions that (a) the
content standard fits within the existing curriculum (D = 0.370, p = 0.000),
and (b) their students are capable of acquiring the content specified in the
content standard (D = 0.244, p = 0.014). Correlation between practitioner
endorsement and perception of fit is significant at the 0.01 level.

4.

A positive correlation exists between technology education teachers’
endorsement of content standard 14 and their perceptions as to their students’
ability to acquire the content specified in the content standard (D = 0.239,
p = 0.017).
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5.

A positive correlation exists between technology education teachers’
perceptions as to the fit of content standard 4 within the existing curriculum
framework in Tennessee and their perceptions as to the ability of their
students to acquire the content specified in the content standard (D = 0.488,
p = 0.000). The correlation is significant at the 0.01 level.

6.

A positive correlation exists between technology education teachers’
perceptions as to the fit of the content standard 7 within the existing
curriculum framework in Tennessee and their perceptions as to the ability of
their students to acquire the content specified in the standard (D = 0.466,
p = 0.000). The correlation is significant at the 0.01 level

7.

A positive correlation exists between technology education teachers’
perceptions as to the fit of the content standard 14 within the existing
curriculum framework in Tennessee and their perceptions as to the ability of
their students to acquire the content specified in the standard (D = 0.380, p =
0.000). The correlation is significant at the 0.01 level

8.

Positive correlations exist between technology education teachers’ perceptions
as to the fit of the content standard within the existing curriculum framework
in Tennessee and both their perceived need for in-service training to facilitate
incorporation of content standard 15 into the existing curriculum framework
(D = 0.203, p = 0.000), and their perceptions as to the ability of their students
to acquire the content specified in the standard (D = 0.339, p = 0.001). Both
correlations were significant at the 0.01 level.
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CHAPTER V
SUMMARY, RECOMMENDATIONS, AND CONCLUSIONS
Summary
The purpose of this study was to identifying content areas within the Standards for
Technological Literacy (ITEA, 2000) that technology education teachers in Tennessee
were reluctant to endorse and to determine the perceived level of need for content-specific
in-service training related to those standards. Additionally, the study was to determine if
other factors identified in the body of literature (i.e., school and/or teacher demographics,
or the perceptions of teachers as to the fit of the standards within the current curriculum,
need for in-service training, or student ability to acquire content) were factors affecting
practitioners’ willingness to endorse national content standards.
Data were collected using the CSAS survey questionnaire (Donan, 2000),
developed by the researcher after a review of literature failed to reveal an instrument that
could be used to collect the requisite data. Survey packets were mailed to all technology
education teachers in Tennessee that were listed in the Tennessee Department of
Education teacher database. Returned instruments were screened for validity of
respondents, and completeness. Follow-up through telephone and e-mail was conducted
to obtain missing data. Analyses were performed on the data received using SPSS v. 10.
Initial response to the survey was 27.1%. A second mailing resulted in a 9.7%
response-rate. After correcting for not eligible and unusable instruments the corrected
response-rate was 30.9% . Because the response-rate was less than 50% an abbreviated
survey on a self addressed and postage paid postcard was sent to all non-respondents in an
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attempt to determine if their perceptions would have been similar to those of respondents.
Analyses of the data from the abbreviated survey instrument revealed a positive
correlation with like data from respondents suggesting that non-respondents would have
responded similarly to the respondents and inference to the population could be made
from the analyses of respondent data. Although not usable for analysis in this study, it is
interesting to note that a slightly higher level of reluctance on the part of non-responders
was shown toward endorsement of the standards.
Major Findings
As stated above, the purposes of this study were (a) to determine the level of
practitioner endorsement of national content standards for technology education by
Tennessee’s practitioners, (b) to determine their level of perceived need for contentspecific in-service training on those standards, and (c) to identify causal factors related to
them. This section summarizes the major findings of the study and presents them as they
interrelate.
Endorsement of Standards
Analyses of the data revealed that the majority of technology education teachers in
Tennessee (82%) were willing to endorse all of the content standards presented in the
Standards for Technological Literacy (ITEA, 2000). An open-ended request for
amplifying information as to the reasoning for non-endorsement was also made available
to respondents who were reluctant to endorse the content standards.
For the purpose of determining the minimum level endorsement for each of the 20
content standards to warrant further analysis, during the design phase of this study, a cut180

point of 10% or greater non-endorsement was determined to be a significantly large
percentage of the population to warrant further investigation due to the number of
students that could be affected. Four of the standards met the established criteria for
further investigation:
1. Content Standard 4–Students will develop an understanding of technology and
society...this includes learning about the cultural, social, economic, and
political effects of technology– was not endorsed by 13% of the respondents;
2. Content Standard 7–Students will develop an understanding of Technology
and Society...this includes learning about the influence of technology on
history–was not endorsed by 10%;
3. Content Standard 14–Students will develop an understanding of the design
world...this includes selecting and using medical technologies–was not
endorsed by 15%; and
4. Content Standard 15– Students will develop an understanding of the design
world...this includes selecting and using agricultural and related
technologies–was not endorsed by 18%.
Only a few reasons were cited by practitioners as reasoning for non-endorsement.
Those most cited were (a) that the standard was more suited to the social sciences and
therefore should be taught in either social studies or history rather than in technology
education (as was the case with content standards 4 and 7); (b) that Content Standard 14
was “beyond the scope of the middle school technology education program” and was
“inappropriate for inclusion in technology education;”and (c) the content explicit in
Content Standard 15 was “more appropriate to high school vocational agriculture
curricula.”
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Need for In-Service Training
The second purpose of this study was to determine the level of perceived need for
subject-matter-specific content and pedagogic content in-service training. Based on the
review of literature two factors were found to affect teachers perceived need for additional
training. The first was an expression of concern from practitioners that they did not know
enough about the new content (subject-matter content knowledge) to be able to teach it
effectively. The second was that they were unsure as to how to present the material to
their students (pedagogic content knowledge). To determine the level of perceived need
for content-specific in-service training, respondents were asked to respond to the
statement “in-service training is needed for me to implement this content standard.”
5. The majority of respondents (63%) perceived that there was some level of
need for content-specific in-service training for all of the national content
standards.
6. Only 56% perceived some level of need for in-service training for Content
Standard 7.
7. Over three quarters (76%) of the respondents perceived some level of
agreement that in-service training was needed for Content Standard 14; and
8. 69% of the respondents perceived some level of need for in-service training
was needed for Content Standard 15.
Post-Hoc Analysis
Along with demographic data, other data related to teachers’ perception of
applicability or “fit” of the content of the innovation in the curriculum and perceived
ability of students to acquire the content was gained from respondents to aid in post-hoc
analyses and making recommendations. This data was elicited from respondents in the
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form of scaled responses to the statements “this content standard fits my present
curriculum” and “my students possess the ability to acquire this content.” In response to
the fit of the content standard:
9.

On the average, 24% of those responding did not perceive each of the
standards as fitting within the existing curriculum. On the other hand, an
63% perceived all except Content Standards 14 and 15 as fitting within the
existing curriculum.

10. Only 42% of the respondents perceived Content Standard 14 as fitting within
the existing curriculum. This included 44% of the middle school teachers and
only 30% of the high school teachers.
11. Only 35% of the respondents perceived Content Standard 15 as fitting within
the existing curriculum. This included 40% of the middle school teachers and
42% of the high school teachers.
In response to teachers’ perceptions as to student ability to acquire the content implicit in
the standards:
12. Approximately 20% of the respondents either only somewhat agreed or held
some level of disagreement as to their students’ ability to acquire the content
explicit in the standards.
13. Only 47% of the respondents either agreed or totally agreed that their
students possessed the ability to acquire the content explicit in Content
Standard 14. This included 46% of the of the middle school and 49% of the
high school technology education teachers.
14. Only 50% of the respondents either agreed or totally agreed that their
students possessed the ability to acquire the content explicit in Content
Standard 15. This included 46% of the middle school and 56% of the high
school technology education teachers.
Implications
The negative correlation between practitioners’ endorsement of Content Standard
14 and the type of program (D = -0.201, p = 0,045) indicates that teachers from middle
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school programs are less likely to endorse the standard than teachers of high school
programs.
The positive correlations between practitioners’ perception as to the fit of the
standard within the existing curriculum and perceived ability of students to acquire the
content for Content Standard 4 (D = 0.488, p = 0.000), Content Standard 7 (D = 0.466, p
= 0.000), and Content Standard 14 (D = 0.380, p = 0.000) suggests that those teachers
who believe the standard fits within the existing curriculum also believe that their students
have the ability to acquire the content. Conversely, those teachers who do not believe the
standard fits within the existing program also believe that their students do not have the
ability to acquire the content explicit in the standards. According to findings in the review
of literature, a plausible explanation for this is Pygmlion-effect or self-fulfilling prophesy
effect (Anyon, 1980; Cooper & Good, 1983; Rist, 1970).
The combined positive correlations between practitioners’ perceptions as to the fit
of the standard within the existing curriculum and (a) need or desire for in-service training
(D = 0.203, p = 0.000), and student ability to acquire the content explicit in Content
Standard 15 (D = 0.339, p = 0.001) suggests that practitioners may possess a low level of
content knowledge required to effectively teach the content of this standard. According to
the findings in the review of literature, teachers who possess a low level of content
knowledge about what they are to teach often omit that content rather than possibly
revealing their lack of knowledge (Ball & McDiarmid, 1989, McDiarmid, Ball &
Anderson, 1989; McNamara, 1991)
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Recommendations
After analysis of the data and results presented, the follow recommendations are
offered for consideration. Although this study revealed some promising data, additional
studies could build on its results to provide a greater depth of knowledge as to the inservice and pre-service training needs of technology education practitioners.
1.

Content and pedagogical content in-service training should be developed to
address the expressed needs of technology education teachers in Tennessee.
In that, the majority of the respondents in this study have expressed a need
for in-service training on all of the standards presented in the Standards for
Technological Literacy: Content for the Study of Technology (ITEA, 2000)
all content areas need to be addressed. More importantly, however, the
existence of positive correlations between respondents’ endorsement of
Content Standards 4, 7, 14 and 15, and perceived need for content-specific
training, suggests that these teachers have concerns about their depth of
knowledge in these areas. Additionally the positive correlation between
practitioners’ endorsement of Content Standards 4, 7, and 15 suggest that
there is also a need for pedagogical content knowledge (hands-on) training
needed for them to be able to effectively present the content explicit in these
standards to a diversified group of students. Therefore there is an immediate
need to address these content areas.

As the body of literature revealed, the most important factor in improving student
achievement is teacher knowledge of the subject and the ability to teach it effectively
(Darling-Hammond & Ball, 1998; Greenwald, Hedges & Laine, 1996; Ferguson, 1991).
Teachers who do not possess extensive knowledge of course-specific subject matter and
pedagogical content knowledge (the knowledge of teaching and learning a particular
subject) are less likely to cover the material fully, leading to what Eisner (1979. 1985,
1994) refers to as the null curriculum– that which is not taught– and, therefore, the
“concepts and skills that are not a part of the students intellectual repertoire"(1994,
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p.107). This, in turn, gives students the message that these elements are not important in
their educational experiences or in our society.
Most teaching disciplines are single subject content areas (i.e., algebra, biology,
civics, economics, English, geography, physics, etc.). In stark contrast, technology
education is multi-disciplined, encompassing arts, alternative energy sources,
communication, computers, electronics, networking, transportation, manufacturing,
ecology, etc. Technology education teachers, by virtue of this fact, require more in-depth
content and pedagogical content knowledge related to more subject areas than most
teachers. Therefore, both in-service and pre-service training programs need to address not
only the content areas specific to the standards, but also the pedagogical content related to
them. Additionally, because a large number of technology education teachers do not
attend summer, week-long, or weekend workshops, materials to facilitate on-going inservice training need to be developed for dissemination to technology education
coordinators in central offices, or directly to lead teachers in the districts so that they can
provided the needed training to all technology education teachers within their district.
2.

More research is needed to determine if there also exists a need for
programmatic change in pre-service technology education teacher training
programs.

3.

Because this study only addressed technology education as it is administered
in Tennessee, it does not purport to be representative of all technology
education programs. To address the needs of practitioners with regards to
other state’s implementation of this program, further research is needed.
Holistic investigation of the discipline could be accomplished through use of
the SoCQ to address each of the standards individually but that would be a
monumental task. However, using the CSAA questionnaire to first gain
insight as to the specific content areas, follow-up with the SoCQ to address
the individual standards would be manageable and could possibly provide
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invaluable insight to technology education teacher educators to aid them in
program modification, and to develop the requisite in-service training
requested by the practitioners they serve.
Conclusions
Prior to conducting this survey, the body of literature was virtually devoid of
information pertaining to the level of acceptance of national standards by practitioners in
any discipline. Although considerable research has been done within the field of
technology education, studies addressing innovation adoption are limited. Unlike research
on the acceptance of educational technology which has been ongoing for over two
decades, research on the acceptance of innovation within technology education was only
prevalent during the decade following the announcement by the Industrial Arts
Association of both a change in the focus of the discipline from industrial arts to
technology education, and changing the name of the governing organization from the
American Industrial Arts Association to the International Technology Education
Association.
As with other standards driven subjects, as more content is added, less time can be
devoted to any one of them and tradeoffs are required. So it is with technology education.
Because of the ever changing nature of technology, as the field of technology education
evolves, the breadth of content coverage continues to increase while the time allotted to
cover the depth of the content diminishes, leaving technology education teachers to
resolve the dilemma.
To gain the in-depth content knowledge required to meet these high demands,
change advocates at both the local, district, and state level need to be aware of the
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perceived needs for content knowledge and pedagogical content knowledge training
specific to the variety of content areas that technology education teachers teach. This
study has been an attempt to adequately assess those needs in a timely manner so that inservice professional development activities may be implemented expeditiously.
Because the cost of in-service training is relatively high and training dollars are
scarce, it is imperative that change advocates ascertain both the level of acceptance of the
standards they invoke and the self-perceived areas of deficiency in practitioners subjectspecific content knowledge and/or pedagogical content knowledge so that those specific
training needs can be addressed. As the review of research showed, developing one-sizefits-all training programs that have no lasting effect, other than resentment due to their
non-applicability, are counter-productive.
Although limited amounts of useful data were provided by this study, the costs
associated with the production of the survey instrument and multiple mailings, when
weighed against the low response-rate and resultant inability to perform regressional
analyses on the data, brings up the questions “Was there a more cost effective means of
obtaining the data?” and “Would gut instinct have sufficed?” The answers however,
appear to be self evident. Because the majority of the population do not attend annual
conferences and are not members of either of the governing boards for the profession,
soliciting this information at conferences and regular meetings would severely limit the
scope of respondents and be less representative of the population. Additionally, because of
the geographic dispersion of practitioners, and the majority of practitioners do not having
e-mail addresses listed with the State Board of Education, attempting to gather these data
188

during in-service training sessions would be cost prohibitive as would the cost of in-state
long-distance telephone interviewing of practitioners. In answering the second question
relying on instinct (believed to be true without investigation) would probably yield the
same old scattergun (aimed at no one in particular but hoping to hit someone) approach to
in-service program development that has proven to be ineffective.
The field of technology education is an ever evolving phenomena. As of this
writing, in response to the content presented in Standards for Technological Literacy:
Content for the Study of Technology (ITEA, 2000), the governing body of the profession
in Tennessee has changed its name from the Tennessee Technology Education Association
to the Technology Engineering Education Association. Additionally, the name of the
Technology Education Division of the Tennessee Department of Education has been
renamed to the Technology Engineering Division. Furthermore, the prescribed state-wide
education program for both middle and high school students has been renamed to
technology engineering education.
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DATE
FIELD(First Name) FIELD(Last Name)
FIELD(School Name)
FIELD(Address 1) FIELD(Address 2)
FIELD(City), FIELD(State) FIELD(Zip)
Dear Colleague:
Last year the Technology for All Americans Project published St&ards for Technological
Literacy: Content for the Study of Technology with the intent that they be used as national
standards for the teaching of technology education. In an effort to provide you with the most
relevant in-service training, the Human Resource Development Department of the University of
Tennessee, in cooperation with the office of Vocational - Technical Education in the Tennessee
Department of Education, is conducting the enclosed Content Standards Acceptance Assessment
to ascertain which specific content areas technology education teachers believe there is a need for
specific or additional training.
You have been selected to participate in this assessment based on your status as a technology
education teacher in either a middle or high school technology education program in Tennessee.
The results of this assessment will be used by the Director of Technology Education to develop inservice training to meet the expressed needs of Tennessee’s technology education teachers.
We realize that this assessment is arriving at the end of the school year. However, your expeditious
response to this assessment is critical in ensuring the effectiveness of in-service training
development for technology education programs in Tennessee.
Please follow the directions in the assessment instrument. If there is a (are) technology education
teacher(s) at your location who did not receive a copy of the assessment, please make a copy of the
three pages of the assessment instrument, add the suffix A... to the number. When you have
completed the assessment, return your completed instrument in the pre-addressed, postage-paid
return envelope by May 31, 2001.
The number at the top of your assessment is for tracking purposes only. All responses will be kept
anonymous.
Thanking you in advance for your quick response.
Sincerely,

Robert M. Donan
Director
Content Standards Assessment Project
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CONTENT STANDARDS ACCEPTANCE ASSESSMENT
© 2000 by R. M . D onan

T he purpose of this assessm ent is to obtain information about the perceptions of technology teachers in T ennessee’s middle and high schools toward acceptance
of national content standards, and to identify specific content areas in which there is a need for in-service training. It is im portant for you to answer each item as
truthfully as possible. Com pletion of this assessm ent acknowledges your understanding that this data will be used for research purposes only, will be kept
strictly confidential, and your nam e is not required on this form.

IN STRU CT IONS
Prior to responding to this assessm ent it is suggested that you review the Sta nd a rd s fo r T e chno lo g ica l L itera cy: Co ntent fo r the Stud y o f T e chno lo g y
(available online: http://www.iteawww.org/T AA/PD F/xtand.pdf) and the T e nnessee T e chno lo g y Ed uca tio n Curriculum Sta nd a rd s for your program
(available online: http://www.k-12.state.tn.us/voced/).
On the following pages there are four required responses for each of the twenty content standards listed. D arken in the box that m ost accurately describes your
belief with respect to the statem ent in the heading above each of the response colum ns. If you respond N O in the fourth colum n, please describe briefly your
reasoning in the space provided on the facing page with the corresponding num ber.
TH ER E AR E N O R IGH T O R WR O N G AN SWERS. H owever, the dem ographic inform ation (on this page) and a selection in each of the four
required response colum ns for each of the twenty content standards (on the next page) m ust be com pleted in order for your instrum ent to be
useable.
Although there is no time limit for taking this assessm ent, it should be returned for analysis in the postage paid return envelope within one week of receipt.
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M y students
T his technology In-service training is possess the ability
content standard
needed for m e to
to acquire the
I endorse inclusion
fits within m y
implem ent this
content implicit in of this technology
present curriculum
content standard
this standard
content standard?

Totally
Agree
Somewhat
agree
Somewhat
Disagree
Totally
agree
Totally
disagree
Agree
Disagree
Somewhat
agree
Somewhat
Disagree
Totally
agree
Totally
disagree
Agree
Disagree
Somewhat
agree
Somewhat
Disagree
Totally
agree
disagree
Disagree
YesNo
Students will develop an understanding of T he N ature of T echnology. T his includes acquiring knowledge of:
1. T he characteristics and scope of technology.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

2. T he core concepts of technology.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

3. T he relationships among technologies and the
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
connections between technology and other fields of study.

9 9

Students will develop an understanding of T echnology and Society. T his includes learning about:
4. T he cultural, social, economic, and political effects of
technology.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

5. T he effects of technology on the environment.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

6. T he role of society in the development and use of
technology.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

7. T he influence of technology on history.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

Students will develop an understanding of D esign. T his includes knowing about:
8. T he attributes of design.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

9. Engineering design.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

10. T he role of troubleshooting, research and development,
invention and innovation, and experimentation in problem
solving.

Students will develop Abilities for a T echnological W orld. T his includes becoming able to:
11. Apply the design process

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

12. U se and maintain technological products and systems.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

13. Assess the impact of products and systems.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

Students will develop an understanding of T he D esign W orld. T his includes selecting and using:
14. Medical technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

15. Agricultural and related technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

16. Energy and power technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

17. Information and comm unication technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

18. T ransportation technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

19. Manufacturing technologies.

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9

20. C onstruction technologies

9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

9 9
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For each of the C ontent Standards that you do not endorse, please give a short explanation as to your reason in the space
provided. U se m ay also use the reverse side of this form or additional paper as necessary.

1.

______________________________________________________________________________________

2.

______________________________________________________________________________________

3.

______________________________________________________________________________________

4.

______________________________________________________________________________________

5.

______________________________________________________________________________________

6.

______________________________________________________________________________________

7.

______________________________________________________________________________________

8.

______________________________________________________________________________________

9.

______________________________________________________________________________________

10.

______________________________________________________________________________________

11.

______________________________________________________________________________________

12.

______________________________________________________________________________________

13.

______________________________________________________________________________________

14.

______________________________________________________________________________________

15.

______________________________________________________________________________________

16.

______________________________________________________________________________________

17.

______________________________________________________________________________________

18.

______________________________________________________________________________________

19.

______________________________________________________________________________________

20.

______________________________________________________________________________________
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DEMOGRAPHIC INFORMATION
T he following information in required in order to analyze the assessment data and make recommendations for in-service
training that will meet the needs of technology education teachers in your region of the state. Enter the requested information in the space
provided or darken in the appropriate box for each item.

Average Yearly School
Population:
T otal enrollment
T E enrollment
Female T E enroll
N umber of T E teachers
in
your school:

____
____
____

Please indicate the grade
level(s) of the students you
teach: (Check all that apply)
K-2
G
3-5
G
6-8
G
9-12
G

W hich best describes the
population served by your
school: (Check all that apply)
Ru ral
G
Suburban
G
Urban
G

____

Please indicate the number of
years teaching experience you
have in the following:
Industrial arts
____
T echnology education
____
O ther academic area
____
If other, please state subject(s):
_______________________

In which type of C lassroom /Laboratory do you teach?
M odular Laboratory
G
D iscovery Laboratory
G
G eneral Shop (G S)
G
e.g. Bu ilding T rades

W hich pre-service teacher education did you receive?
Industrial arts (i.e., electronics, woods, metals, graphics.)
T echnology education (modular lab)
O ther teacher education program

G .S. Concentration Areas:__________________________
Unit Shop (US)
G
e.g. Computer Repair T echnology

If other explain:______________________________________

G
G
G

U.S. Concentration Area: __________________________
W hat is the highest degree
you hold?
Bachelors
G
M asters
G
M asters +45
G
Ed.S.
Ed.D .
Ph.D .

G
G
G

In which age group are you?
21- 30
G
31- 40
G
41-50
G
51 and over

Gender
M ale
Female

G

G
G

Are you a member of ITE A?
Y es
G
No
G
Are you a member of TT EA?
Y es
G
No
G
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DATE
FIELD(First Name) FIELD(Last Name)
FIELD(School Name)
FIELD(Address 1) FIELD(Address 2)
FIELD(City), FIELD(State) FIELD(Zip)
Dear Colleague:
In May of this year you were selected to participate in the Content Standards Acceptance
Assessment being conducted by the Human Resource Development Department of the University of
Tennessee, Knoxville for the Vocational - Technology Education office, Tennessee Department of
Education.
The purpose of the assessment is to gain insight into the perceptions of technology education
teachers in Tennessee as to: (1) how well the published Standards for Technological Literacy: Content
for the Study of Technology fit your Technology Education Curriculum Framework in Tennessee; (2) the
need for content-specific in-service training in order to incorporate those content standards into your
current curriculum; (3) the ability of your technology education students to acquire the content of those
standards; (4) which of the Standards for Technological Literacy: Content for the Study of Technology
you endorse; and (5), a brief statement as to your reasoning for not endorsing a particular standard.
You are receiving this letter with accompanying assessment instrument because we either did not
receive your previous assessment instrument, or the instrument you returned was missing critical data. In
that the statistical analysis of this data will be used to recommend regionally-specific in-service training
for your area in Tennessee, your participation and expeditious response to this assessment is critical.
Please follow the directions on the assessment instrument. If there are any technology education
teachers at your location who did not receive a copy of the assessment, please make a copy of the three
pages of the assessment instrument and add the suffix A, B, etc... to the number in the upper left hand
corner of the instrument for each subsequent instrument that you reproduce. When you have completed
your assessment, please return it in the pre-addressed, postage-paid return envelope by December 20,
2001.
Your anonymity is assured as no one but myself has access to the tracking data base or any of the
demographic information you provide. The number at the top of the assessment instrument is for tracking
and follow-up purposes only.
Thanking you in advance for your expeditious response.
Sincerely,

Robert M. Donan
Director,
Content Standards Assessment Project
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THE UNIVERSITY OF TENNESSEE
Department of Human Resource Development
310 Jessie Harris Building
Knoxville, TN 37996-1900
Telephone: (865) 974-2574
Fax:(865) 974-2048
http://hrd.he.utk.edu
hrd@utk.edu

Hello:
My name is Robert Donan. I am the primary investigator and project manager for the Content
Standards Assessment Project, a joint effort of the University of Tennessee, Department of Human
Resource Development and the Vocational/ Technical Education Division of the Tennessee Department of
Education. The purpose of the project is to gather information about the perceptions of technology
teachers in Tennessee’s middle and high schools toward acceptance of national content standards. The
results of a statistical analyses of the data will be used to make specific recommendations to the
Vocational/Technical Education Division of the Tennessee Department of Education as to the content
areas technology education practitioners, like yourself, perceive a need for in-service training.
You are receiving this letter and the enclosed return-postage-paid response card because you were
identified as a technology education teacher by the Vocational/Technical Education Division of the
Tennessee Department of Education, and we did not receive the Content Standards Acceptance
Assessment survey instrument that was mailed to you last fall.
Please follow the instructions below when filling in the response card.
1.
Darken in the box adjacent to the description of the program. that you are currently teaching. If
you’re program is NOT technology education, you may darken in the appropriate box and submit
your card, other wise continue.
2.
For each of the three standards listed below, darken in the boxes on the response card that
expresses your belief for each of the standards (1= totally disagree and 6= totally agree): (a) these
standards fit in your current curriculum, (b) you believe that in-service training is required for
you to be able to implement these standards, (c) you believe your students have the ability to
acquire the content of the standards, and (d) you endorse the particular standard. For an in-depth
description of the standards visit http://www.iteawww.org/standards
a. Standard 4: Students will develop an understanding of the cultural, social, economic, and
political effects of technology.
C
Standard 14: Students will develop an understanding of and be able to select and use
medical technologies.
C
Standard 15: Students will develop an understanding of and be able to select and use
agricultural and related biotechnologies.
3.
If you have concerns about standards that are not addressed on this summary survey, please
indicate the standard number and indicate your response to the four related question for each
standard that you list.
4.
When completed, there should be one box darkened in that describes your current program and
four boxes darkened in for each of the standards listed.
5.
Place your completed response card in the mail by May 2, 2002, or Fax your response to (865)
974-2048 Attn: Robert Donan, Content Standards Assessment Project.
Your assistance in this matter is greatly appreciated.

Robert M. Donan
Director,
Content Standards Assessment Project
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The program I am currently teaching is
Industrial Arts
9
Technology Education
9
Trade and Industrial
9
Vocational
9
This content standard
fits my present
curriculum

In-service training is My students possess
needed for me to the ability to acquire I endorse inclusion of
implement this
the content of this
this technology
content standard
standard
content standard?
Yes No
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VITA
Robert Malcolm Donan was born in Los Angeles, CA on March 21, 1945.
Although he was raised in Lakewood, CA. He began grammar school in Los Angeles, CA
at Menlo Avenue School, attended Francis E. Willard Grammar School in Long Beach,
CA and James Whitcomb Riley Elementary School in Lakewood, CA. His intermediate
school attendance was at Herbert Hoover Junior High School and he graduated from
Lakewood Senior High School in June, 1963. After graduation he attended Long Beach
City College, Long Beach, CA until he entered into active military service with the United
States Navy.
Mr Donan retired from the Navy as a Senior Chief Aviation Electronics Technician
with Aviation Warfare Specialist designation after more than 26 years of active military
service. While on active duty he was involved as a technical writer for more than 20 years.
During that time he also served as a curriculum developer and instructor for over 14 years,
and as a correctional counselor and federal warden (Naval Brig Officer) for six years.
Additionally, while on active duty he continued his education by earning an Associate of
Science Degree in Electronics Technology from State Technical Institute at Memphis in
December 1988.
After retiring from the Navy in April 1991 Mr Donan attended Herf College of
Engineering, Memphis State University where he earned a Bachelor of Science degree in
Engineering Technology in December 1992. He then transferred to The University of
Tennessee in January of 1993 where he earned a Masters of Science degree in Adult
Education in May, 1994.
In addition to his military teaching and curriculum development experience Robert
taught high school general education courses (mathematics, earth science, health
education, geography, English, U.S. History, and Civics) as a contained classroom teacher
in an alternative high school in Knoxville, and has held numerous college and university
adjunct teaching and curriculum development positions at State Technical Institute,
Memphis, TN; Pellissippi State Technical Community College, Knoxville, TN; and The
University of Tennessee, Knoxville, TN.
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